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MONO DIAMETER WELLBORE CASING 



Cross Reference To Related Applications 
(0001 J The present application claims the benefit of tiie filing dates of: (1) U.S. provisional patent 
application serial no. 60/338^6, attorney docket no. 25791.87. filed on 11/12/2001, (2) U.S. 
provisional patent application serial no. 60/339,013, attorney docket no. 88, filed on 11/12/01 (3) U.S. 
provisional patent application s^al no. 60/363,829, attorney docket no. 25791.95, filed on 3/13/2002, 
(4) U.S. provisional patent application SCTial no. 60/387,961, attorney docket no. 25791.108, filed on 
6/12/2002 the disclosures of which are incorporated herein by reference. 

[0002] The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent aw>lication serial no. 
09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 
09/502350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent no. 6,328,1 13, (5) U.S. 
patent application serial no. 09/523,460, attorney docket no. 25791.11.02. filed on 3/10/2000, (6) U.S. 
patent application serial no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, (7) U.S. 
patent application serial no. 09/511,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. 
patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT 
patent application serial no. PCT/USOO/18635, attorney docket no. 25791 25.02, filed on 7/9/2000, (1 1) 
U.S. provisional patent application serial no. 60/162,671, attorney docket no. 25791.27, filed on 
11/1/1999, (12) U.S. provisional patent application serial no. 60/1 54.047, attorney docket no. 25791 29, 
filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 
2579134, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney 
docket no. 2579136, filed on 10/12/1999, (15) U.S. provisicmal patent application serial no. 
60/159,033, attorney docket no. 2579137, filed on 10/12/1999, (16) U.S. provisional patait application 
serial no. 60/212,359, attorney docket no. 2579138, filed on 6/19/2000, (17) U.S. provisional patent 
^plication serial no. 60/165,228, attorney docket no. 2579139, filed on 11/12/1999, (18) U.S. 
pyrpyisional patent application serial no. 60/221,443, attt)raey docket no. 25791.45, filed on 7/28/2000, 
(19) U.S. provisional pat^ applicaticHi serial no. 60/221,645, attorney docket no. 25791.46, filed on 
7/28/2000, (20) U.S. provisional patent application serial no. 60/233.638, attorney docket no. 25791.47, 
filed on 9/18/2000, (21) U.S. provisional patent applicatwn serial no. 60/237,334, attorney docket no. 
25791.48, filed on 10/2/2000, (22) U.S. provisional patent plication serial no, 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001, (23) U.S. provisional patMit application serial no. 60/262,434, 
attorney docket no. 25791.51, filed on 1/17/2001, (24) U.S, provisional patent application serial no. 
60/259,486, attorney docket no. 25791.52, filed on 1/3/2001, (25) U.S. provisional patent application 
serial no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001, (26) U.S. provisional patent 
application serial no. 60/313,453, attorney docket no. 25791.59, filed on 8/20/2001, (27) U.S. 
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provisional patent ^plication SOTal no. 60/317^85, attorney docket no. 25791.67, filed on 9/6/200K 
(28) U.S. provisional patent application serial no. 60/318,021, attorney docket no. 25791.58, filed on 
9/7/2001, (29) U.S. provisional patent application serial no. 60/3318,386, attorney docket no. 
25791.67.02, filed on 9/10/2001, (30) U.S. provisional patent application serial no. 60/326,886, attorney 
docket no. 25791.60, filed on 10/3/2001, (31) U.S. utility patent application serial no. 09/969,922, 
attorney docket no. 25791.69, filed on 10/3/2001, (32) U,S. provisional patent application s^ial no. 
60/338,996, attorney docket no. 25791.87, filed on 11/12/2001, (33) U.S. provisional patent application 
serial no. 60/339,013, attorney docket no. 25791,88, filed on 11/12/2001, (34) U.S. utility patent 
application serial no. 10/016,467, attorney docket no. 25791.70, filed on 12/10/2001, (35) U.S. 
provisional patent application serial no. 60/343,674, attorney docket no. 25791.68, filed on 12/27/2001, 
(36) U.S. provisional patent application serial no. 60/346,309, attorney docket no 25791.92, filed on 
1/7/2002, (37) U.S. provisional patent application serial no. 60/357,372, attorney docket no. 25791.71, 
filed on 2/15/2002, (38) U.S. provisional patent application serial no. 60/363,829, attorney docket no. 
25791.95, filed on 3/13/2002, (39) U.S. provisional patent application serial no. 60/372,048, attorney 
docket no. 25791.93, filed on 4/12/2002, (40) U.S. provisional patent application serial no. 60/372,632, 
attorney docket no. 25791.101, filed on 4/15/2002, (41) U.S. provisional patent application serial no. 
60/380,147, attorney docket no. 25791.104, filed on 5/6/2002, (42) U.S. provisional patent application 
serial no. 60/383,917, attorney docket no. 25791.89, filed on 5/29/2002, (43) U.S. provisional patent 
application serial no. 60/387,486,- attorney docket no. 25791.107, filed on 6/10/2002, (44) U.S. 
provisional patent application serial no. 60/387,961, attorney docket no. 25791.108, filed on 6/12/2002, 
(45) U.S. provisional patent application serial no. 60/391,703, attorney docket no. 25791.90, filed on 
6/26/2002, (46) U.S. provisional patent application serial no. 60/397,284, attorney docket no. 
25791.106, filed on 7/19/2002, (47) U.S. provisional patent application serial no. 60/398,061, attorney 
docket no. 25791.110, filed on 7/24/2002, (48) U.S. provisional patent application serial no. 
60/399,240, attorney docket no. 25791.1 1 1, filed on 7/29/2002, (49) U.S. provisional patent application 
serial no, 60/405,610, attorney docket no. 25791.119, filed on 8/23/2002, (50) U.S. provisional patent 
^plication serial no. 60/405,394, attorney docket no. 25791.120, filed on 8/23/2002, (51) U.S. 
provisional patent appHcation serial no. 60/407,442, attorney dock^ no. 25791.125, filed on 8/30/2002, 
(52) U.S. provisional patent application serial no. 60/412,542, attorney docket no. 25791.102, filed on 
9/20/2002, (53) U,S. provisional patent application serial no. 60/412,177, attorney docket no. 
25791.117, filed on 9/20/2002, (54) U.S. provisional pat^t application serial no. 60/412,653, attorney 
docket no. 25791.118, filed on 9/20/2002^ (55) U.S. provisional patent application serial no. 
60/412,544, attorney docket no. 25791.121, filed on 9/20/2002, (56) U.S. provisional patent application 
serial no. 60/412,187, attorney docket no. 25791.128, filed on 9/20/2002, (57) U.S. provisional patent 
application serial no. 60/412,187, attorney docket no. 25791.127, filed on 9/20/2002, (58) U.S. 
provisional patent application serial no. 60/412,487, attorney docket no. 25791.127. filed on 9/20/2002, 
(58) U.S. provisional patent application serial no. 60/412,487, attorney docket no. 25791.112, filed on 
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9/20/2002. (59) U.S. provisional patent application serial no: 60/412,488, attorney docket no. 
25791.114, filed on 9/20/2002, and (60) U.S. provisional patent application serial no. 60/412,371, 
attorney docket no. 25791.129, filed on 9/20/2002, (61) PCT Patent Application No. 

PCT/US02 , attorney docket no. 25791.87.02, filed on 11/11/02 and (62) PCT Patent 

Application No. PCr/US02 , attorney docket no. 25791.88.02. filed on 11/11/02 the 

disclosures of which are incorporated herein by reference. 

Background Of The Invention 
(00031 This invention relates generally to oil and gas exploration, and in particular to foiming and 
repairing wellbore casings to facilitate oil and gas exploration. 

[00041 Conventionally, when a wellbore is created, a number of casings are installed in the 
borehole to prevent collapse of the borehole wall and to prevent undesired outflow of drilling fluid into 
the formation or inflow of fluid fiom the formation into the borehole. The borehole is drilled in 
intervals whereby a casing which is to be mstalled in a lower borehole interval is lowered through a 
previously installed casing of an upper borehole interval. As a consequence of this procedure the 
casing of the lower interval is of smaller diameter than the casing of the upper interval. Thus, the 
casings are in a nested arrangement with casing diameters decreasing in downward direction. Cement 
annuli are provided between the outer surfeces of the casings and the borehole wall to seal the casings 
from the borehole wall. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole diameter involves 
increased costs due to heavy casing handling equipment, large drill bits and increased volumes of 
drilling fluid and drill cuttings. Moreover, increased drilling rig time is involved due to required 
cement pumping, cement haidening, required equipment changes due to large variations in hole 
diameters drilled in the course of the well, and the large volume of cuttings drilled and removed. 
(00051 The present invention is directed to overcoming one or more of the limitations of the 
existing procedures for forming and/or repairing wellbore casings. 

Snmmary of the Invention 
(00101 According to one aspect of the present invention, an apparatus for radially expanding and 
plastfcally deforming an expandable tubular member is provided tiiat includes a float shoe adapted to 
mate with an end of the expandable tubufer member, an adjustable expansfon mandrel coupled to the 
float shoe adapted to be controllably expanded to a larger outside dimension for radial expansion of the 
expandable tubular member or collapsed to a smaller outside dimension, an actuator coupled to the 
adjustable expansion mandrel adapted to controllably displace the adjustable expansion mandrel 
relative to the expandable tubular member, a locking device coupled to the actuator adapted to 
controllably engage the expandable tubular member, and a support member coupled to the locking 
device. 

(00111 According to another aspect of tfie present invention, a method for radially expanding and - 
plastically deforming an expandable tubular member witiiin a borehole is provided that includes 
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positioning an adjustable expansion mandrel within the expandable tubular member, supporting the 
expandable tubular member and the adjustable expansion mandrel within the bordiole, lowering the 
adjustable expansion mandrel out of the expandable tubular member, increasing the outside dimension 
of d>e adjustable expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative 
to the expandable tubular member n times to radially expand and plastically defom n portions of the 
expandable tubular member. 

[0012] According to another aspect of the present invention, a method for forming a mono 
diameter weUbore casing is provided that includes positioning an adjustable expansion mandrel within a 
first expandable tubular member, supporting the first expandable tubular member and the adjustable 
expansion mandrel withm a borehole, lowering the adjustable expansion mandrel out of the first 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular member 
m times to radially expand and plastically deform m portions of the first expandable tubular member 
within the borehole, positioning the adjustable expansion mandrel within a second expandable tubular 
member, supporting the second expandable tubular member and tiie adjustable expansion mandrel 
within the borehole in overlapping relation to the first expandable tubular member, lowering the 
adjustable expansion mandrel out of the second expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, and displacing the adjustable expansion mandrel 
upwardly relative to the second expandable tubular member n times to radially expand and plastically 
deform n portions of the second expandable tubular member withm flje borehole. 
[00131 According to another aspect of the present invention, an apparatus for radially expanding 
and plasticaUy deforming an expandable tubular member is provided that includes a float shoe adapted 
to mate with an end of tiie expandable tubular member, an adjustable expansion mandrel coupled to the 
float shoe adapted to be contiollably expanded to a larger outside dimension for radial expansion of the 
expandable tubular member or collapsed to a smaller outside dimension, an actuator coupled to the 
adjustable expansion mandrel adapted to controllably displace the adjustable expansion mandrel 
relative to the expandable tubular member, a locking device coupled to the actuator adapted to 
controllably engage the expandable tubular member, a support member coupled to the locking device, 
and a sealing member for scalingly engagingthe expandable tubular member adapted to define a 
pressure chamber above tiie adjustable expansion mandrel during radial expansion of tiie expandable 
tubular member. 

[00141 According to anotiier aspect of the present invention, a metfiod for radially expanding and 
plasticaUy deforming an expandable toibular member witiiin a borehole is provided that includes 
positioning an adjustable expansion mandrel within tiie expandable tubular member, supporting tiie 
expandable tubular member and the adjustable expansion mandrel witiiin the borehole, lowering tiie 
adjustable expansion mandrel out of tiie expandable tubular member, increasing tiie outside dimension 
of die adjustable expansion mandrel, displacing flie adjustable expansion mandrel upwardly relative to 
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the expandable tubular member n times to radially expand and plastically deform n pottions of the 
expandable tubular member within the borehole, and pressurizing an interior region of the expandable 
tubular member above the adjustable expansion mandrel during the radial expansion and plastic 
deformation of the expandable tubular member within die borehole. 
(0015) According to another aspect of the present invention, a method for foiming a mono 
diameter wellboie casing is provided diat includes positioning an adjustable expansion mandrel within a 
first expandable tubularmember.supportingthe first expandable tubular member and the adjustable 

expansion mandrel widiin a borehole, lowering the adjustable expansion mandrel out of the first 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular member 
m times to radially expand and plastically defomi m portions of the first expandable tubular member 
within the borehole, pressurizing an interior region of the fust expandable tubular member above the 
adjustable expansion mandrel during die radial expansion and plastic deformation of the firet 
expandable tubular member widiin die borehole, positioning die adjustable expansion mandrel within a 
second expandable tubular member, supporting die second expandable tubular member and the 
adjustable expansion mandrel widiin die borehole in overiappingrelation to Ae first expandable tubular 

member, lowering die adjustable expansion mandrel out of die second expandable tubular member, 
increasing die outside dimension of die adjustable expansion mandrel, displacing die adjustable 
expansion mandrel upwardly relative to die second expandable tubular member n times to radially 
expand and plastically defonn n portions of die second expandable tubular member widiin die borehole, 
and pressurizing an interior region of die second expandable tubular member above die adjustable 
expansion mandrel during die radial expansion and plastic defomiation of die second expandable 
tubular member within the borehole. 

10016] According to anbdier aspect of die present invention, an apparatus for drilling a borehole 
widiin a subterranean formation and tiien radially expanding and plastically deforming an expandable 
tubular member widiin die drilled borehole is previded diat includes a float shoe adapted to mate witii 
an end of die expandable tubular member, a drilling member coupled to d« float shoe adapted to drill 
theborehole,anadjustableexpansionmandrelcoupledtotiiefloatshoeadaptedtobecontrolla^^^ 

expanded to a larger outside dhnemsion for radial expansion of die expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to die adjustable expansion mandrel 
adapted to controllably displace die adjustable expansion mandrel relative to die expandable tubu^ 

member, a locking device coupled to die actuator adapted to contix)llably engage the expandable tubular 
member, and a support member coupled to die locking device. 

[00171 . According to anodier aspect ofdie present invention, a mediod for drilling a borehole 
within a subterranean formation and tiien radially expanding and plastically deformmg an expandable 
tubular member widiin die drilled borehole is provided diat include positioning an adjustable expansion 
mandrel widiin die expandable mbular member, coupling a drilling member to an end of tiie expandable 
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tubular member, drilling the borehole using the drilling member, positioning the adjustable expansion 
mandrel and the expandable tubular member within the drilled borehole, lowering the adjustable 
expansion mandrel out of the expandable tubular member, increasing the outside dimension of the 
adjustable expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member n times to radially expand and plastically deform n portions of the 
expandable tubular member within die drilled borehole. 

|0018| According to another aspect of die present invention, a mediod for forming a mono 
diameter wellbore casing within a borehole is provided that includes positioning an adjustable 
expansion mandrel within a first expandable tubular member, coupling a drilling member to an end of 
the first expandable tubular member, drilling a first section of the borehole using die driUing member, 
supporting die firet expandable tubular member and the adjustable expansion mandrel widiin die drilled 
first section of die borehole, lowering the adjustable expansion mandrel out of die first expandable 
tubular member, increasing die outside dimension of die adjustable expansion mandrel, displacing die 
adjustable expansion mandrel upwardly relative to the first expandable tubular member m times to 
radially expand and plastically deform m portions of die first expandable tubular member within die 
drilled first section of die borehole, positioning die adjustable expansion mandrel widiin a second 
expandable tubular member. coupUng die drilling member to an end of tiie second expandable tubular 
member, drilling a second section of the borehole using die drilling member, supporting die second 
expand^le tubular member and die adjustable expansion mandrel widiin die borehole in overiapping 
relation to die first expandable tubular member witiiin die second drilled section of die borehole, 
loweringtiie adjustable expansion, mandrel out of die second expandable tubular member, increasing • 
the outside dimension of die adjustable expansion mandrel, and displacing die adjustable expansion 
mandrel upwardly relative to die second expandable tubular member n times to radially expand and 
plastically deform n portions of die second expandable tubular member widiin die drilled second 
section of the borehole. 

100191 Accordmg to anodier aspect of die present invention, an apparatus for drilling a borehole 
widiin a subterranean formation and dien radially expanding and plastically deforming an expandable 
tubular member widun die drilled borehole is provided that includes a float shoe adapted to mate widi 
an end of die expandable tubular member, a drilling member coupled to die float shoe adapted to drill 
the borehole, an adjustable expansion mandrel coupled to die float shoe adapted to be controUably 
expanded to a larger outside dimension for radial expansion of die expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to die adjustable expansion mandrel 
adapted to controllably displace die adjustable expansion mandrel relative to die expandable tubular 
member, a locking device coupled to die actuator adapted to controllably engage die expandable tubular 
member, a support member coupled to die locking device, and a sealing member for sealing engaging 
the expandable tubular member adapted to defme a pressure chamber above die adjustable expansion 
mandrel during the radial expansion of die expandable tubular member. 
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[0020J According to another aspect of the present invention, a method for drilling a borehole 
witliin a subteiranean formation and then radially expanding and plastically deforming an expandable 
tubular member within the drilled borehole is provided that includes positioning an adjustable 
expansion mandrel within the expandable tubular member, coupling a drilling member to an end of the 
expandable tubular member, drilling the borehole using the drilling member, positioning the adjustable 
expansion mandrel and the expandable tubular member within the drilled borehole, lowering the 
adjustable expansion mandrel out of the expandable tubular member, increasing the outside dimension 
of die adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to 
the expandable tubular member n times to radially ejqand and plastically deform n portions of the 
expandable tubular member within fte drilled borehole, and pressuring an interior portion of the 
expandable tubular member above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of die expandable tubular member within the drilled borehole. 
100211 According to another aspect of the present invention, a raediod for forming a mono 
diameter wellbore casing within a borehole is provided that includes positioning an adjustable 
expansion mandrel within a first expandable tubular member, coupling a drillitig member to an end of 
the first expandable tubular member, drilling a first sectimi of tfie borehole using the drilling member, 
supporting the first expandable tubular member and the adjustable expansion mandrel witiiin the drilled 
first section of the borehole, lowering the adjustable ejqjansion mandrel out of the first expandable 
tubular member, increasing the outside dimension of fte adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to tfie first expandable tubular member m times to 
radially expand and plastically deform m portions of the first expandable tubular member within the 
drilled first section of the borehole, pressuring an interior portion of the first expandable tubular 
member above the adjustable expansion mandrel during the radial expansion and plastic-deformation of 
the first expandable tubular member within the first drilled section of the borehole, positioning the 
adjustable expansion mandrel within a second expandable tubular member, coupling tiie drilling 
member to an end of the second expandable tubular member, drilling a second section of the borehole 
using the drilling member, supporting tiie second expandable toibular membor and flie adjustable 
expansion mandrel within tiie borehole in overlapping relation to the first expandable tubular member 
within die second drilled section of die borehole, lowering the adjustable expansion mandrel out of tiie 
second expandable tubular member, increasing tiie outside dimension of tiie adjustable expansion 
mandrel, displacing tiie adjustable expansion mandrel upwardly relative to the second expandable 
tubular member n times to radially expand and plastically deform n portions of tiie second expandable 
tubular member witiiin the drilled second section of tfie borehole, and pressuring an interior portion of 
tiie second expandable tubular member above tiie adjustable expansion mandrel during tfie radial 
expansion and plastic deformation of tiie second expandable tubular member witiiin tiie drilled second 
section of the borehole. 
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(0022) According to another aspect of the preset invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided that includes a float shoe adapted 
to mate with an end of the expandable tubular member, a first adjustable expansion mandrel coupled to 
die float shoe adapted to be controllably expanded to a first larger outside dimension for radial 
expansion of the expandable tubular member or collapsed to a first smaller outside dimension, a second 
adjustable expansion mandrel coupled to the first adjustable expansion mandrel adapted to be 
controllably expanded to a second larger outside dimension for radial expansion of the expandable 
tubular member or collapsed to a second smaller outside dimension, an actuator coupled to the first and 
second adjustable expansion mandrels adapted to controllably di^Iace the first and second adjustable 
expansion mandrels relative to the expandable tubular member, a locking device coupled to the actuator 
adapted to controllably engage the expandable tubular member, and a support member coupled to the 
locking device. The first larger outside dimension of the first adjustable expansion mandrel is larger 
than the second larger outside dimension of the second adjustable expansion mandrel. 
[00231 According to another aspect of the present invention, a method for radially expanding and 
plastically deforming an expandable tubular member within a borehole is provided tiiat includes 
positioning first and second adjustable expansion mandrels within the expandable tubular member, 
supporting the expandable tubular member and the first and second adjustable expansion mandrels 
within the borehole, lowering die first adjustable expansion mandrel out of the expandable tubular 
member, increasing tiie outside dimension of Ae first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the expandable tubular member to radially expand 
and plastically deform a lower portion of the expandable tubular member, displacing the first adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to the 
expandable tubular member, decreasing the outside dimension of the first adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, and displacing the 
second adjustable expansion mandrel upwardly relative to the expandable tubular member to radially 
expand and plastically deform portions of the expandable tubular member above the lower portion of 
the expandable tubular member. The outside dimension of the fu^t adjustable expansion mandrel is 
greater than die outside dimension of the second adjustable expansion mandreL 
[00241 According to anotfiar aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning first and second adjustable expansion 
mandrels within a first expandable tubular member, supporting the first expandable tubular member and 
the first and second adjustable expansion mandrels witfiin a borehole, lowering the fust adjustable 
expansion mandrel out of the first expandable tubular member, increasing tiie outside dimension of the 
fust adjustable expansion mandrel, displacirig the first adjustable expansion mandrel upwardly relative 
to the first expandable tubular member to radiaUy expand and plastically deform a lower portion of the 
first expandable tubular member, displacing the furst adjustable expansion mandrel and the second 
adjustable expansion mandrel downwardly relative to the fu^ expandable tubular member, decreasing 
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the outside dimension of the first adjustable expansion mandrel and increasing the outside dimension of 
the second adjustable expansion mandrel, displacing the second adjustable expansion mandrel upwardly 
relative to the first expandable tubular member to radially expand and plastically deform portions of the 
fust expandable tubular member above die lower portion of the expandable tubular member, 
positioning first and second adjustable expansion mandrels within a second expandable tubular 
member, supporting the fust expandable tubular member and the fust and second adjustable expansion 
mandrels within the borehole in overlapping relation to the first expandable tubular member, lowering 
the first adjustable expansion mandrel out of the second expandable tubular member, increasing the 
outside dimension of the fust adjustable expansion mandrel, displacing the first adjustable expansion 
mandrel upwardly relathre to the second expandable tubular member to radially expand and plastically 
deform a lower portion of die second expandable tubular member, displacing the first adjustable 
expansion mandrel and die second adjustable expansion mandrel downwardly relative to the second 
expandable tubular member, decreasing the outside dimension of the first adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, and displacing the 
second adjustable expansion mandrel upwardly relative to the second expandable tubular member to 
radially expand and plastically deform portions of the second expandable tubular member above the 
lower portion of the second expandable tubular member. The outside dimension of die first adjustable 
expansion mandrel is greater duin die outside dimension of die second adjustable expansion mandrel. 
10025] According to anodier aspect of die present invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided tfwt includes a float shoe adapted 
to mate widi an end of die expandable tubular member, a first adjustable expansion mandrel coupled to 
the float shoe adapted to be controllably expanded to a first larger outside dimension for radial 
expansion of the expandable tubular member or collapsed to a first smaller outside dimension, a second 
adjustable expansion mandrel coupled to die first adjustable expansion mandrel adapted to be 
controllably expanded to a second larger outside dimension for radial expansion of die expandable 
tubular member or collapsed to a second smaller outside dimension, an actuator coupled to die first and 
second adjustable expansion mandrels adapted to controllably dispkce die first and second adjusuble 
expansion mandreb relative to die expandable tubular member, a locking device coupled to die actuator 
adapted to controllably engage die expandable tubular member, a support member coupled to die 
locking device, andasealing member for sealingly engaging die expandable tubular adapted to defmea 

pressure chamber above die first and second adjustable expansion mandreb during die radial expansion 
oftheexpandabletubularmember. The first larger outside dimension ofdie first adjustable expansion 
mandrel is larger than die second larger outside dimension of die second adjustable expansion mandrel. 
[00261 According to anodier aspect of die present invention, a mediod for radially expanding and 
plastically deforming an expandable tubular member widiin a borehole b provided diat mcludes 
positioning first and second adjustable exfiansion mandrels witiiin the expandable tubular member, 
supporting die expandable tubular member and the fust and second adjustable expansion mandrels 
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within the borehole, lowering the first adjustable expansion mandrel out of the expandable tubular 
member, increasing the outside dimension of the first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the expandable tubular member to radially expand 
and plasUcally deform a lower portion of the expandable tubular member, pressurizing an interior 
region of the expandable tubular member above the first adjustable expansion mandrel during the radial 
expansion of the lower portion of the expandable.tubular member by the first adjustable expansion 
mandrel, displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 
downwardly relative to the expandable tubular member, decreasing the outside dimension of the first 
adjustable expansion mandrel and increasing the outside dimension of the second adjustable expansion 
mandrel, displacing the second adjustable expansion mandrel upwardly relative to the expandable 
tubular member to radially expand and plastically deform portions of the expandable tubular member 
above the lower portion of the expandable tubular member, and pressurizing an faterior region of the 
expandable tubular member above the second adjustable expansion mandrel during the radial expansion 
of the portions of the expandable tubular member above the lower portion of the expandable tubular 
member by the second adjustable expansion mandrel. The outside dimension of the first adjustable 
expansion mandrel is greater than the outside dimension of the second adjustable expansion mandrel. 
10027) According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes posiUoning first and second adjustable expansion 
mandrels within a first expandable tubular member, supporting the first expandable tubular member and 
the first and second adjustable expansion mandrels within a borehole, lowering the first adjustable 
expansion mandrel out of the first expandable tubular member, increasing the outside dimension of the 
first adjustable expansion mandrel, displacing the fust adjustable expansion mandrel upwardly relative 
to the first expandable tubular member to radially expand and plastically deforai a lower ^wrtion of the 
first expandable tubular member, pressurizing an interior region of the first expandable tubular member 
above the first adjustable expansion mandrel during the radial expansion of the lower portion of the first 
expandable tubular member by Ae fnrst adjustable expansion mandrel, displacing the first adjustable 
expansion mandrel and the second adjustable expansion mandrel downwanlly relative to the first 
expandable tubular member, decrtsasing the outside dimension pf the first adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwardly relative to the first expandable tubular member to radially 
expand and plastically deform portions of the first expandable tubular member above the lower portion 
of the expandable tubular member, pressurizing an interior region of the first expandable tubular 
member above the second adjustable expansion mandrel during the radial expansion of the portions of 
the first expandable tubular member above the lower portion of the first expandable tubular member by 
the second adjustable expansion mandrel, posiUoning first and second adjustable expansion mandrels 
within a second expandable tubular member, supporting the first expandable tubular member and the 
first and second adjustable expansion mandrels within the borehole in overlapping relation to the first 
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expandable tubular member, lowering the first adjustable expansion mandrel out of the second 
expandable tubular member, increasing the outside dimension of the first adjustable expansion mandrel, 
displacing the first adjustable expansion mandrel upwardly relative to the second expandable tubular 
member to radially expand and plastically deform a lower portion of the second expandable tubular 
member, pressurizing an interior region of the second expandable tubular member above the first 
adjustable expansion mandrel during the radial expansion of the lower portion of the second expandable 
tubular member by the first adjustable expansion mandrel, displacing the first adjustable expansion 
mandrel and the second adjustable expansion mandrel downwardly relative to the second expandable 
tubular member, decreasing the outside dimension of the fu^t adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwardly relative to the second expandable tubular member to radially 
expand and plastically deform portions of the second expandable tubular member above the lower 
portion of the second expandable tubular member, and pressurizing an interior region of the second 
expandable tubular member above the second adjustable expansion mandrel during the radial expansion 
of the portions of the second expandable tubular member above the lower portion of the second 
expandable mbular member by the second adjustable expansion mandrel. The outside dimension of the 
first adjustable expansion mandrel is greater than the outside dimension of the second adjustable 
expansion mandrel. 

10028] According to another aspect of the present invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided that includes a support member, a 
locking device coupled to the support member and releasably coupled to the expandable tubular 
member, an adjustable expansion mandrel adapted to be controllably expanded to a larger outside 
dimension for radial expansion and plastic deformation of the expandable tubular member or coUapsed 
to a smaller outside dimension; and an actuator coupled to the locking member and the adjustable 
expansion mandrel adapted to displace the adjustable expansion mandrel upwardly through the 
expandable tubular member to radially expand and plastically defom the expandable tubular member. 
[00291 Accoiding to another aspect of the present mvention. a method for radially expanding and 
plastically deforming an expandable tubular member within a borehole is provided that includes 
supporting the expandable tubular member, an hydraulic actuator, and an adjustable expansion mandrel 
within the borehole, increasing the size of the adjustable expansion mandrel, displacing the adjustable 
expansion mandrel upwardly relative to the expandable tubular member using the hydraulic actuator to 
radially expand and plastically deform a portion of the expandable tubular member. 
[0030] According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing within a borehole that includes a preexisting wellbore casing is provided that 
includes supporting Ae expandable tubular member, an hydraulic actuator, and an adjustable expansion 
mandrel within the borehole, increasing the size of the adjustable expansion mandrel, displacing the 
adjusteble expansion mandrel upwardly relative to the expandable tubular member using die hydraulic 
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actuator to radially expand and plastically defonn a portion of the expandable tubular nncinber, and 
displacing the adjustable expansion mandrel upwardly relative to the expandable tubular member to 
radially expand and plastically defonn the remaining portion of the expandable tubular member and a 
portion of the preexisting wellbore casing that overlaps with an end of the remaining portion of the 
expandable tubular member. 

Brief Description of the Drawings 
10031] Fig. 1 is a fragmentary cross-sectional illustration of the placement of an embodiment of an 
apparatus for radially expanding and plastically defonning a tubular member within a preexisting 
structure. 

(00321 Fig. 2 is a fragmentary cross-sectional illustration of apparatus of Fig. 1 after displacing the 
adjustable expansion mandrel and the float shoe downwardly out of the end of the expandable tubular 
member. 

10033] Fig. 3 is a flagmentary cross-sectional illustration of the apparatus of Fig. 2 after expanding 
the adjustable expansion mandrel. 

[0034] Fig. 4 is a fragmentary cross-sectional illustration of the apparatus of Fig. 3 after displacing 
the adjustable expansion mandrel upwardly to radially expand and plastically deform the expandable 
tubular member. 

10035] Fig. 5 is a fragmentary cross-sectional illustration of the apparatus of Fig. 4 after displacing 
the actuator, locking device, and tubular support member upwardly relative to the adjustable expansion 
mandrel and tiie expandable tubular member. 

(0036] Fig. 6 is a fiagmentary cross-sectional illustration of the apparatus of Fig. 5 after displacing 
the adjustable expansion mandrel upwardly to radially expand and plastically deform the expandable 
tubular member. 

(0037] Fig. 6a is a fragmentary cross-sectional illustratiori of the apparatus of Fig. 6 that include 
one or more cup seals positioned above the adjustable expansion mandrel for defining an annular 
pressure chamber above the adjustable expansion mandrel. 

[0038] Fig. 7 is a fiagmentary cross-sectional illustration of the placement of an embodiment of an 
apparatus for drilUng a borehole and radially expanding and plastically deforming a tubular member 
within die drilled bordiole. 

(00391 Fig. 8 is a fiagmentary cross-sectional illustration of fte apparatus of Fig. 7 after pivoting 
the drilling elements of the drilling member radiaUy inwardly. 

[00401 Fig. 9 is a fragmentary cross-sectional illustration of apparatus of Fig. 8 after displacing the 
adjustable expamsion mandrel and driUing member downwardly out of the end of the expandable 
tubular member. 

[00411 Fig. 10 is a fragmentary cross-sectional illustration of the apparatus of Fig. 9 after 
expanding the adjustable expansion mandrel. 
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{00421 Fig. 1 1 is a fragmentaiy cross-sectional illustration of the apparatus of Fig. 10 after 
displacing the adjustable expansion mandrel upwardly to radially expand and plastically deform tiie 
expandable tubular member. 

100431 Fig. 12 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 1 after 
displacing the actuator, locking device, and tubular support member upwardly relative to the adjustable 
expansion mandrel and the expandable tubular member. 

(00441 Fig. 13 is a fragmentaiy cross-sectional illustration of the apparatus of Fig. 12 after 
displacing the adjustable expansion mandrel upwardly to radially expand and plastically deform the 
expandable tubular member. 

{00451 Fig. 14 is a fragmentary ciDSS-sectiona! illustration of the placement of an embodiment of 
an apparatus for radially expanding and plastically deforming a tubular member within a preexisting 
structure. 

(00461 Fig. 1 5 is a fragmentary cross-sectional illustration of the apparatus of Fig. 14 after 
displacing the lower adjustable expansion mandrel and float shoe downwardly out of the end of the 
expandable tubular member. 

(00471 Fig. 1 6 is a fagmentary cross-sectional illustration of die apparatus of Fig. 1 5 after 
expanding the lower adjustable expansion mandrel. 

(0048] Fig. 17 is a fragmentary cross-sectional illustration of the apparatus of Fig. 16 after 
displacing tiie lower adjustable expansion mandrel upwardly to radially expand and plastically deform 
the expandable tubular member. 

(0049] Fig. 1 8 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 7 after 
displacing die upper and lower adjustable expansion mandrels downwardly relative to die expandable 
tubular member. 

(00501 Fig.49 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 8 after 
collapsing tiie lower adjustable expansion mandrel and expanding die upper adjustable expansion 
mandrel. 

(00511 Fig. 20 is a fragmentary cross-sectional illustration of the apparatus of Fig. 19 after 
displacing the upper adjustable expansion mandrel upwardly to radially expand and plastically deform 
the e>q>andable tubular member. 

(00521 Fig. 21 is a fragmentary cross-sectional iUustration of die apparatus of Fig. 20 after 
displacing die tubular support member, die locking device, and die actuator upwardly relative to die 
uK>er adjustable ejqjansion mandrel and die expandable tubular member. 
(0053] Fig. 22 is a fragmentary cross-sectional illustration of die apparatus of Fig. 21 aR&c 
displacing die upper adjustable expansion mandrel upwardly to radially expand and plastically deform 
the expandable tubular member. 

(0054] Fig. 23 is a fragmentary cross-sectional illustration of a mono diameter wellbore casing 
formed using one or more of the apparatus of Figs. 1-22. 
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[00551 Figs. 24a-24k are fragmentary cross sectional illustradons of the placement of an 
exemplary embodiment of an apparatus for radially expanding and plastically deforming a tubular 
rriember within a wellbore tfiat traverses a subterranean formation. 

[00561 Fig- 25a-25f ar« fragmentary cross sectional and perspective illustrations of the expansion 
cone assembly of the apparatus of Figs. 24a-24k. 

(00571 Fig. 25g is a perspective illustration of a float shoe locking dog. 

[00581 Fig. 25h is a fragmentary cross sectional illustration of the design and operation of the 

casing gripper locking dogs. 

[00591 Figs. 26a.26k are fiagmentary cross sectional illustrations of the apparatus of Figs. 24a-24k 
alter expanding the expansion cone assembly. 

[00601 Figs. 27a-27b are a fragmentary cross sectfonal and perspective illustrations of the 
expansion cone assembly of the apparatus of Figs. 26a-26k. 

[00611 Figs. 28a-28j ai« fragmentary cross sectional illustrations of the apparatus of Figs. 26a-26k 
during the upward displacement of the expansion cone assembly by the actuators to radially expand and 
plastically deform a portion of die casing. 

[00621 Figs. 29a-29m are fragmentary cross sectional iUustrations of the apparatus of Figs. 28a-28j 
after the collapse of the expansion cone assembly. 

[00631 Fig. 30a-30c are fragmentary cross sectional illustrations of the process for collapsing the 
expansion cone assembly of die apparatus of Figs. 29a-29m. 

[00641 Figs. 31a-31n are fragmentary cross sectional illustrations of fte tqiparatus of Figs. 29a- 
29m after the plastic deformation and radial expansion of the sealing sleeve and the disengagement of 
the casing fix)m the locking dogs of die casing lock assembly. 

[00651 Figs. 32a-32k are fragmentary cross sectional illustrations ofthe apparatus of Figs. 31 a-3 In 
after setting down the apparatus onto die bottom ofthe wellbore to open the bypass valve in the shoe 
and expand the expansion cone assembly. 

[00661 Figs. 33a-33p are fragmentary crxjss sectional illustrations of the apparatus of Figs. 32a-32k 
during tire radial expansion and plastic deformation ofthe casing. 

(00671 Figs. 348-341 are fragmentary cross sectional illustrations of tiie apparatus of Figs. 33a-33p 
during tire radial expansion and plastic deformation of a portion of tire casing tiiat overlaps within a 
preexisting wellbore casing withm tire wellbore. 

(00681 Figs. 35a-351 are fragmentary cross sectional illustrations oftiie apparatus of Figs. 28a-28j 
during the emergency collapse of tiie expansion cone assembly. 

(00691 Figs. 36a-36b are fragmentary cross sectional illustrations of several exemplary 
embodiments of tiie operation of tiie pressure balance piston. 

Detailed Description of the Dlustrative Embodiments 
J00701 Referring to Fig. 1, an exempfaiy embodiment of an apparatus 10 for radially expanding 
and plasticaUy deforming a tubular member 12 includes a tubular support member 14 tiiat extends into 
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the tubular member that is coupled to an end of a locking device 16 for controllabiy engaging the 
tubular member. Another end of the locking device 16 is coupled to a tubular support member 1 8 that 
is coupled to an end of an actuator 20. Another end of the actuator 20 is coupled to a tubular support 
member 22 that is coupled to an end of an adjustable expansion mandrel 24 for radially expanding and 
plastically deforming the tubular member 12. Another end of the adjustable expansion mandrel 24 is 
coupled to a tubular support member 26 Aat is coupled to an end of a float shoe 28 that mates with and 
is at least partially received within a lower end of the tubular member 12. In an exemplary 
embodiment, the locking device 1 6. the tubular support member 1 8. the actuator 20. the tubular support 
member 22. the adjustable expansion mandrel 24. and the tubular support member 26 are positioned 
widiin the tubular member 12. 

[0071] hi an exemplary embodiment, the tubular member 12 includes one or more solid and/or 
slotted tubular members, and one or more of the solid and/or slotted tubular members include resilient 
sealing membere coupled to the exterior surfeces of the solid and/or slotted tubular members for 
engaging the wellbore 30 and/or one or more preexisting wellbore casings coupled to the wellbore. In 
an exemplary embodiment, the tubular support members. 14. 18. 22. and 26 define corresponding 
passages, that may or may not be valveable, for conveying fluidic materials into and/or through the 
apparatus 10. 

[00721 hi an exemplary embodiment, the locking device 16 includes one or more conventional 
controllable locking devices such as, for example, slips and/or dogs for controllabiy engaging the 
tubular member 1 2. In an exemplary embodiment, the lockmg device 1 6 is controlled by injecting 
fluidic materials into the locking device. 

[00731 In an exemplary embodiment, the actuator 20 is a conventional actuator that is adapted to 
displaced the adjustable expansion mandrel 24 and float shoe 28 upwardly or downwardly relative to 
the actuator. 

[00741 In an exemplary embodiment, the adjustable expansion mandrel 24 is a conventional 
adjustable expansion mandrel that may be expanded to a larger outside dimension or collapsed to a 
smaller outside dimension and httludes external surfaces for engaging the tubular member 12 to 
thereby radially expand and plastically deform the tubular member when the adjustable expansion 
mandrel is expanded to the larger outside dimension. In ah ahemative embodiment, the adjustable 
expansion mandrel 24 may include a rotary adjustable expansion device such as, for example, the ' 
commereially available lotaty expansion devices of Weatherford International. Inc. In several 
alternative embodiments, the cross sectional prt)file of the adjustable expansion mandrel 24 for i^dial 
expansion operations may. for exampte. be an n^ided shape, where n may vary from 2 to infinity, and 
the side shapes may include straight line segments, arcuate segments, parabolic segments, and/or 
hyperbolic segments. In several alternative embodiments, tire cross sectional profile of die adjustable 
expansion mandrel 24 may. for example, be circular, oval, elliptical, and/or multifeceted. 
[0075] In an exemplary embodiment, tiie float shoe 28 is a conventional float shoe. 
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(00761 In an exemplary embodiment, the apparatus 1 0 is positioned witiiin a preexisting structure 
30 such as, for example, a wellbore that traverses a subterranean formation 32. The wellbore 30 may 
have any orientation from vertical to horizontal. In several exemplary embodiments, the wellbore 30 
may include one or movG preexisting solid and/or slotted and/or perforated wellbore casings that may or 
may not overlap with one another within the wellbore. 

[0077] As illustrated in Fig. 2, die adjustable expansion mandrel 24 and the float shoe 28 are then 
displaced downwardly out of flie tubular member 12 by die actuator 20. During the downward 
displacement of the adjustable expansion mandrel 24 and the float shoe 28 out of the tubular member 
12, the tubular member is maintained in a stationary position relative to the tubular support member 14 
by die locking device 16. 

[0078] ^ As illustrated in Fig. 3, the adjustable expansion mandrel 24 is then expanded to the larger 
dimension. In several alternative embodiments, the adjustable expansion mandrel 24 may be expanded 
to the larger dimension by, for example, injecting a fluidic material into the adjustable expansion 
mandrel and/or by impacting the float shoe 28 on the bottom of the wellbore 30. After expanding the 
adjustable expansion mandrel 24 to the larger dimension, expansion surfaces 24a are defined on the 
adjustable expansion mandrel that may include, for example, conical, spherical, elliptical, and/or 
hyperbolic surfaces for radially expanding and plastically deforming the tubular member 12. In an 
exemplary embodiment, die expansion surfaces 24a also include means for lubricating the interface 
between the expansion surfaces and the tubular member 12 during the radial expansion and plastic 
deformation of the tubular member. 

[0079] As illustrated in Fig. 4, the adjustable expansion mandrel 24 is then displaced upwardly by 
the actuator 20 to thereby radially expand and plastically deform a portion of the tubular member 12. In 
an exemplary embodiment, during the upward displacement of the adjustable expansion mandrel 24, the 
tubular member 12 is maintained in a stationary position relative to the tubular support member 14 by 
the locking device 16. In an exemplary embodiment, die tubular member 12 is radially expanded and 
plastically deformed into engagement with the wellbore 30 and/or one or more preexisting wellbore 
casings coupled to the wellbore 30. In an exemplary embodiment, the int^ace between the expansion 
surfeces 24a of die adjustable expansion mandrel 24 and the tubular memb^ 12 is not fluid tight in 
order to facilitate the lubrication of the interface between the expansion surface of the adjustable 
expansion mandrel and the tubular member. 

[0080] As illustrated in Fig. 5, the locking device 1 6 is then disengaged from die tubular member 
12, and the tubular member 12 is supported by the adjustable expansion mandrel 24. The tubular 
support member 14, the lockmg device 16, the tubular support member 18, and the actuator 20 are then 
displaced upwardly relative to the adjustable expansion mandrel 24. 

[0081] As illustrated in Fig. 6, the locking device 16 th«i engages the tubular member 12 to 
maintain the tubular member in a stationary position relative to the tubular support member 14, and the 
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adjustable expansion mandrel 24 is displaced upwardly relative by the actuator 20 to radially expand 
and plastically defonn.another portion of the tubular member. 

[0082] In an exemplary embodiment, the operations of Figs. 5 and 6 are then repealed until the 
entire length of die tubular member 12 is radially expanded and plastically deformed by the adjustable 
expansion mandi«l 24. In several alternative embodiments, the adjustable expansion mandrel 24 may 
be collapsed to the smaller dimension prior to the further, or complete, radial expansion and plastic 
deformation of the tubular member 12. 

[00831 In several alternative embodiments, as illustrated in Fig. 6a, the apparatus 10 fuither 
includes one or more cup seals 34 that are coupled to the tubular support member 22 and engage the 
tubular member 12 to define an annular chamber 36 above the adjustable expansion cone 24, and fluidic 
materials 38 are injected into the tubular member 12 tfirough passages defmcd within the tubular 
support member 14. the locking device 16. the tubular support member 18, die actuator 20, die tubular 
support member 22, the adjustable expansion mandrel 24, the tubular support member 26, and the float 
shoe 28 to tiiereby pressurize die amiular chamber 36. In this manner, the resulting pressure differential 
created across the cup seals 34 causes the cup seals to pull die adjustable expansion mandrel 24 
upwardly to radially expand and plastically defomi the tubular member 12. In several alternative 
embodiments, the injection of the fluidic materia! 38 into tiie tubular member 12 is provided in 
combination with, or in the alternative to. the upward displacement of die expansion mandrel 24 by the 
actuator 20. In several alternative embodiments, during die injection of die fluidic material 38, die 
locking device 16 is disengaged from the tubular member 12. 

100841 Referring to Fig. 7, an alternative embodiment of an apparatus 100 for radially expanding 
and plastically deforming die tubular member 12 is substantially identical in design and operation to die 
apparatus 10 with die addition of one or more conventional drilling members 40a-40b diat are pivotally 
coupled to die float shoe 28. Duringoperationofdie apparatus 100, die drilling members 40a-40b may 
be operated to extend die lengdi and/or diameter of die wellbore 30. for example, by rotating die 
apparatus and/or by injecting fluidic materials into die apparatus to operate die drilling members. 
[00851 As illustrated in Fig. 7, in an exemplary embodiment, die apparatus 100 is initially 
positioned witiiin die preexisting stnicture 30. 

[0086] As illustrated in Fig. 8. in an exemplary embodiment, die drilling members 40a-40b may 
then be pivoted inwardly in a conventional mffluier. 

[00871 As ilhistrated in Fig. 9 die adjustable expansion mandrel 24, tiie float shoe 28, and die 
drilling members 40a-40b are dien displaced downwardly out of die tubular member 12 by die actuator 
20. During the downward displacement of die adjustable expansion mandrel 24, tiw float shoe 28, and 
ti,e drilling membera 40a-40b out of die mbular member 12, die tubular member is maintained in a 
stationary position relative to die tubular support member 14 by die locking device 16. 
[0088] As illustrated in Fig. 1 0, die adjustable expansion mandrel 24 is tiien expanded to die larger 
dimension. In several alternative embodiments, die adjustable expansion mandrel 24 may be expanded 
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to the larger dimension by, for example, injecting a fluidic material into the adjustable expansion 
mandrel and/or by impacting the drilling members 40a-40b on the bottom of the wellbore 30. After 
expandmg the adjustable racpansion mandrel 24 to the larger dimension, expansion surfaces 24a are 
defined on the adjustable ecpansion mandrel that may include, for example, conical, spherical, 
elliptical, and/or hypCTbolic surfaces for radially expanding and plastically deforming the tubular 
member 12. In an exemplaiy embodimrait, die expansion surfaces 24a also include means for 
lubricating die interface between tiie expansion surfaces and die tubular member 12 during the radial 
expansion and plastic defonnation of the tubular member. 

[0089] As illustrated in Fig. 11, Ae adjustable expansion mandrel 24 is then displaced upwardly by 
the actuator 20 to thereby radially expand and plastically deform a portion of the tubular member 12. In 
an exemplaiy embodiment, during the upward displacement of the adjustable expansion mandrel 24, the 
tubular member 12 is maintained in a stationary position relative to the tubular support member 14 by 
the locking device 16. In an exemplary embodiment, the tubular member 12 is radially expanded and 
plastically deformed into engagement witii Uie wellbore 30 and/or one or more preexisting wellbore 
casings coupled to the wellbore 30. In an exemplary embodiment, the interface between die expansion 
surfaces 24a of die adjustable e:q)ansion mandrel 24 and die tubular member 12 is not fluid tight in 
Older to facilitate die lubrication of die interfece between die expansion surface of die adjustable 
esqjansion mandrel and tiie tubular member. 

10090] As illustrated in Fig. 12, die locking device 16 is dien disengaged from die tubular member 
12, and die tubular memb» 12 is supported by die adjustable expansion mandrel 24. The tubular 
support member 14, die locking device 1 6, the tubular support member 1 8, and tiie actuator 20 are dien 
displaced upwardly relative to die adjustable expansion mandrel 24. 

100911 As illustrated in Fig. 13, die locking device 16 then engages die tabular member 12 to 
maintain the tubular member in a stationary position relative to tiie ttibular support member 14, and tiie 
adjustable expansion mandrel 24 is displaced upwardly relative by die actuator 20 to radially expand 
and plastically deform another portion of die tubular member. 

f00921 In an exemplary embodiment, die operations of Figs. 12 and 13 are dien repeated until die 
entire lengfli of tiie tubular member 1 2 is radially expanded and plastically deformed by tiie adjustable 
expansion mandrel 24. In several alternative embodiments, tiie adjustable expansion mandrel 24 may 
be collapsed to tiie smaller dimension prior to die further, or complete, radial expansion and plastic 
deformation of the tubular manber 12. 

[00931 Refeiring to Fig. 14, an alternative embodiment of an ^paratas 200 for radially ejqianding 
and plastically deforming die tubular member 12 is substantially identical in design and operation to die 
apparatus 10 except diat die adjustable expansion mandrel 24 has been replaced by an upper adjustable 
expansion mandrel 202 tiiat is coupled to tiie tubular support member 22, a tubular support member 204 
tiiat is coupled to die upper adjustable expansion mandrel, and a lower adjustable expansion mandrel 
206 tiiat is coupled to tiie tubular support member 204 and die tubular support member 26. 
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100941 The upper and lower adjustable expansion mandrels, 202 and 206, may be conventional 
adjustable expansion mandrels that may be expanded to larger outside dimensions or collapsed to 
smaller outside dimensions and include external surfaces for engaging the tubular member 12 to 
thereby radially expand and plastically deform the tubular member when the adjustable expansion 
mandrels are expanded to the larger outside dimensions. In an alternative embodiment, Ae upper 
and/or lower adjustable expansion mandrels, 202 and 206, may include rotary adjustable expansion 
devices such as, for example, the commercially available rotary expansion devices of Weatherford 
International, Inc. In an exemplary embodiment, the tubular support member 204 defines a passage, 
that may, or may not, be valveable, for conveying fluidic materials into and/or tiuough the apparatus 
200. In several altematWe embodiments, the cross sectional profiles of the adjustable expansion 
mandrels, 202 and 206, for radial expansion operations may, for example, be n-sided shapes, where n 
may vary from 2 to infinity, and the side shapes may include straight line segments, arcuate segments, 
parabolic segments, and/or hyperbolic segments. In several alternative embodiments, the cross 
sectional profiles of the adjustable expansion mandrels, 202 and 206, may, for example, be circular, 
oval, elliptical, and/or multifaceted. 

|0«95J As illustrated in Fig. 14, in an exemplary embodiment, the apparatus 200 is initially 
positioned within the preexisting structure 30. 

(0096) As illustrated in Fig. 1 5. Ae lower adjustable expansion mandrel 206 and the float shoe 28 
are then displaced downwardly out of the tubular member 12 by the actuator 20. During the downward 
displacement of the lower adjustable expansion mandrel 206 and the float shoe 28 out of the tubular 
member 12, the tubular member is maintained m a stationary position relative to the tubular support 
meniber 14 by the locking device 16. 

10097) As illustrated in Fig. 1 6, the lower adjustable expansion mandrel 206 is then expanded to 
the larger dimension. In several alternative embodiments, the lower adjustable expansion mandrel 206 
may be expanded to the larger dimension by; for example, injecting a fluidic material into the lower 
adjustable expansion mandrel and/or by impacting the float shoe 28 on the bottom of the weUbore 30. 
After expanding the lower adjustable expansion mandrel 206 to the larger dimension, expansion 
surfaces 206a are defmed on the lower adjustable expansion mandrel that may include, for example, 
conical, spherical, elliptical, and/or hyperbolic surfeces for radially expanding and plastically 
deforming the tubular member 12. In an exemplary embodiment, the expansion surfaces 206a also 
include means for lubricating the interface between tfie expansion surfaces and the tubular member 12 
during die radial expansion and plastic defomiation of the tubular member. 
(0098) As illustrated in Fig. 17, the lower adjustable expansion mandrel 206 is then displaced 
upwardly by the actuator 20 to thereby radially expand and plastically deform a portion 12a of the 
tubular member 12. In an exemplary embodiment, during the upward displacement of the lower 
adjustable expansion mandrel 206. the tubular member 12 is maintained in a stationary position relative 
to the tubular support member 14 by die locking device 1 6. In an exemplary embodiment, the tubular 

19 



wo 03/042487 PCT/US02/36267 

member 12 is radially expanded and plastically defbnned into engagement with the wellbore 30 and/or 
one or more preexisting wellbore casings coupled to the wellbore 30. In an exemplary embodiment, the 
interface between the expansion surfaces 206a of the lower adjustable expansion mandrel 206 and the 
tubular member 12 is not fluid tight in order to fecilitate the lubrication of tiie interface between the 
expansion surface of the lower adjustable expansion mandrel and the tubular member. In an exemplao' 
embodiment, the expansion surfaces 206a also include means for lubricating the interface between the 
expansion surfaces and the tubular member 12 during the radial expansion and plastic deformation of 
the tubular member. 

10099J As illustrated in Fig. 18, the upper and lower adjustable expansion mandrels, 202 and 206, 
and the float shoe 28 are then displaced downwardly by the actuator 20. During the downward 
displacement of the upper and lower adjustable expansion mandrels, 202 and 206. and the Ooat shoe 28, 
the tubular member is mamtained in a stationary position relative to the tubular support member 1 4 by 
the locking device 16. 

lOlOOl As illustrated in Fig. 19, the upper adjustable expansion mandrel 202 is then expanded to 
the larger dimension and the lower adjustable expansion mandrel 206 is collapsed to the smaller 
dimension. In an exemplary embodiment, the larger dimension of the upper adjustable expansion 
maiidrel 202 is less Aan the larger dimension of the lovrer adjustable expansion mandrel 206. In 
several alternative embodiments, the upper adjustable expansion mandrel 202 may be expanded to the 
larger dimension and the lower adjustable expansion mandrel 206 may be collapsed to die smaller 
dimension by, for example, injecting fluidic material into the upper and/or adjustable expansion 
mandrel and/or by impacting the float shoe 28 on the bottom of the wellbore 30. After expanding die 
upper adjustable expansion mandrel 202 to the larger dimension, expansion surfaces 202a are defined 
on the upper adjustable expansion mandrel that may include, for example, conical, spherical, elliptical, 
and/or hyperbolic suriaces for radially expanding and plastically deforming die tubular member 12. In 
an exemplary embodiment,1he expansion surfaces 202a also include means for lubricating die interface 
between die expansion surfaces and die tubular member 12 during the radial expansion and plastic 
deformation of the tubular member. 

(01011 As illustrated in Fig. 20, die upper adjustable expansion mandrel 202 is dien displaced 
upwardly by the acftiator 20 to diereby radially expand and plastically defonn a portion 12b of the 
tubular member 12 above die portion 12a of die tubular member. In an exemplary embodiment, tiie 
inside diameter of die radially expanded and plastically deformed portion 12a of die faibular member 12 
is greater dian die inside diameter of die radially expanded and plastically deformed portion 12b of die 
tubular member. In an exemplary embodiment, during die upward displacement of tiie upper adjustable 
expansion mandrel 202, die tubular member 12 is maintained in a stationary position relative to die 
tubular support member 14 by die locking device 16. In an exemplary embodiment, die tubular 
member 12 is radially expanded and plastically deformed into engagement widi tiie wellbore 30 and/or 
one or more preexisting wellbore casings coupled to die wellbore 30. to an exemplary embodiment, tiie 
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interface between the expansion surfaces 202a of the upper adjustable expansion mandrel 202 and the 
tubular member 12 is not fluid tight in order to facilitate the lubrication of the interfece between the 
expansion surface of the upper adjustable expansion mandrel and the tubular member. 
101021 As illustrated in Fig. 21, die locking device 16 is then disengaged from the tubular member 
12, and the tubular member 12 is supported by the upper adjustable expansion mandrel 202. The 
tubular support member 14, the locking device 16, the tubular support member 18, and the actuator 20 
are then displaced upwanlly relative to the upper adjustable expansion mandrel 202 and the tubular 
member 12. 

[0103] As illustrated in Fig. 22, the locking device 16 Aen engages the tubular member 12 to 
maintain the tubular member in a stationary posrtion relative to the tubular support member 14, and the 
upper adjustable expansion mandrel 202 is displaced upwardly relative by the actuator 20 to radially 
expand and plastically deform the portion 12b of the tubular member. 
;, [0104] In an exemplary embodiment, the operations of Figs. 2 1 and 22 are then repeated until the 
remaining length of the portion 12b of the tubular member 12 is radially expanded and plastically 
deformed by the upper adjustable expansion mandrel 202. In several alternative embodiments, the 
upper adjustable expansion mandrel 202 may be collapsed to the smaller dimension prior to the further, 
or complete, radial expansion and plastic deformation of the tubular member 12. 
[01051 Referring to Fig. 23, in an exemplary embodiment, the method and apparatus of one or 
more of Figs. 1-22 are repeated to provide a mono diameter wellbore casmg 300 within a borehole 302 
that traverses a subterranean fonnation 304 by successively overlapping and radially expanding and 
plastically deforming wellbore casing 306a-306d within the wellbore. In this manner, a wellbore casing 
300 is provided that defines an interior passage having a substantially constant cross sectional area 
diroughout its length. In several alternative embodiments, the cross section of the wellbore casing 300 
may be, for example, square, rectangular, elliptical, oval, circular and/or faceted. 
(01061 Referring to Figs. 24a-24k, an exemplary embodiment of an apparatus 400 for radially 
expanding and plastically deforming a tubular member includes a tubular support member 402 that 
defines a longitudinal passage 402a that is threadably coupled to and received within an end of a tool 
joint adaptor 404 that defines a longftudinal passage 404a and radial passages 404b and 404c. 
[01071 Theotherendofthetooljointadaptor404receivesandisthiBadablycoup!edtoanendofa 

gripper upper mandrel 406 that defines a longitudinal passage 406a, external radial mounting holes, 
406b and 406c. an external annular recess 406d, an external annular recess 406e, hydraulic port 406f, 
an internal annular recess 406g, hydraulic port 406h, external radial mounting holes. 406i and 406j, and 
includes a flange 406k, and a flange 4061. Torsional locking pins, 408a and 408b. are coupled to the 
external radial mounting holes, 406b and 406c. respectively, of the gripper upper mandrel 406 and 
received within the radial passages, 404b and 404c. respectively, of the tool joint adaptor 404. 
(01081 A spring retainer sleeve 410 that includes a flange 410a receives and is threadably coupled 
to the gripper upper mandrel 406 between an end face of die tool joint adaptor 404 and the flange 406k 

21 



wo 03/042487 PCT/US02/36267 

Of the gripper upper mandrel. A bypass vaWe body 4 12 receives and is movably coupled to the gripper 
upper mandrel 406 that defines radial passages, 412a and 412b. and an internal annular recess 412c 
includes a flange 41 2d. 

[0109] Anendofaspringcoyer414rcceivesandismovablycoupledtothespringretainersleeve 
410 that defines an internal annular recess 414a. The other end of tlie spring cover 414 receives and is 
threadably coupled to an end of the bypass valve body 412. A spring guide 416. a spring 4 18, and a 
spring guide 420 are positioned within an annular chamber 422 defined between the spring cover 414 
and the flange 406k of the gripper upper mandrel 406. Furthermore, an end of the spring guide 416 
abuts an end face of the spring retainer sleeve 410. 

lOllO] Casinggripperlockingdogs,424aand424b.arereceivedandpivotallymountedwithinthe 
radial passages, 412a and 412b, respectively, of the bypass valve body 412. An end of each of the 
casing gripper locking dogs, 424a and 424b, engage and are received within the outer annular recess 
406d of die gripper upper mandrel 406. An end of a debris trap 426 receives and is threadably coupled 
to an end of the bypass valve body 412, and the other end of the debris trap receives and is movably 
coupled to the flange 4061 of the gripper upper mandrel 406. 

[01111 An end of a gripper body 428 receives and is threadably coupled to an end of the gripper 
upper mandrel 406 that defines a longitudinal passage 428a, radial passages. 428b and 428c, radial slip 
mounting passages, 428d-428m, and radial passages, 428n and 428o, includes a flange 428p. 
[01121 Hydraulic slip pistons 432a432j are movably mounted with the radial slip mounting 
passages 428d-428m. respectively, for movement in the radial direction. Retainers 434a^34j ar€ 
coupled to the exterior of the flange 428p of the gripper body 428 for limiting Ae outwaiti radial 
movement of the hydraulic slip pistons 432a^32j. respectively, and springs 436a^36j are positioned 
within the radial slip mounting passages, 428d-428m, respectively, of the gripperbody between the 
hydraulic slip pistons, 432a432j. and the retainer, 434a-434j, respectively. During operation of the 
apparatus 400, pressurization of the radial slip mounting passages, 428d^28m. displaces the hydraulic 
slip pistons, 432a-432j, respectively, radially outwardly and compresses the springs, 436a-436j, 
respectively, and during depressurization of the radial slip mounting passages, 428d^28m, springs, 
436a^36j. respectively, displace the hydrauUc slip pistons, 432*432j. inwardly. In an exemplary 
embodiment, displacement of die hydraulic slip pistons 432a432j radially outwardly permits at least 
portions of the hydraulic slip pistons to engage and grip an outer tubular member. 
[01131 Torsional locking pins. 438a and 438b. are coupled to the external radial mounting holes, 
406i and 406j. respectively, of the gripper upper mandrel 406 and received whhin the radial passages, 
428b and 428c respectively, of the gripper body 428. 

(01141 . An end of a gripper body 440 receive and is threadably coupled to an end of the gripper 
body 428 that defines a longitudinal passage 440a. radial passages. 440b and 440c radial slip mounting 
passages. 440d-440m, and radial passages. 440n and 440o, includes a flange 440p. 
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(01151 Hydraulic slip pistons 442a^2j are movably mounted with the radial slip mounting 
passages 440d-440m, respectively, for movement in the radial direction. Retainers 444a-444j are 
coupled to the exterior of the flange 440p of the gripper body 440 for limiting the outward radial 
movement of the hydraulic slip pistons 442a-442j, respectively, and sprmgs 446a-446j are positioned 
within the radial slip mounting passages, 440d-440m, respectively, of the gripper body between the 
hydraulic slip pistons, 442a-442j, and the retainers, 444a-444j, respectively. During operation of the 
apparatus 400, pressurization of the radial slip mounting passages, 440d-440m, displaces the hydraulic 
slip pistons, 442a-442j, respectively, radially outwardly and compresses the springs, 446a-446j, 
respectively, and during depressurization of the radial slip mounting passages, 440d-440m, the springs, 
446a446j, respecrively, displace the hydraulic slip pistons, 442a-442j, radially inward. In an 
exemplary embodiment, displacement of the hydraulic slip pistons 442a-442j radially outwardly 
permits at least portions of tiie hydraulic slip pistons to engage and grip an outer tubular member. 
(01161 Torsional locking pins, 448a and 448b, are coupled to the external radial mounting holes, 
428n and 428o, respectively, of the gripper body 428 and received within the radial passages, 440b and 
440c, respectively, of the gripper body 440. 

(01171 An end of a tool joint adaptor 450 that defines a longitudinal passage 450a, radial passages, 
450b and 450c, and an inner annular recess 450d, receives and is threadably coupled to an end of the 
gripper body 440. Torsional locking pins, 452a and 452b, are coupled to the external radial mounting 
holes, 440n and 440o, respectively, of the gripper body 428 and received within the radial passages, 
450b and 450c, respectively, of fte tool joint adaptor 450. 
• (01181 A bypass tube 454 that defmes a longitudmal passage 454a is received within the 
longitudinal passages, 406a, 428a, 440a, and 450a. of the gripper upper mandrel 406, the gripper body 
428, die gripper body 440, and tiie tool joint adaptor 450, respectively, is coupled to the recess 406g of 
the gripper upper mandrel at one end and is coupled to *e recess 450d of the tool joint adaptor at the 
other end. 

(01191 An end of a cross over adaptor 456 that defines a longitudmal passage 456a receives and is 
threadably coupled to an end of die tool joint adaptor 450. The odier end of die cross over adaptor 456 
is received widiin and is coupled to an end of a tool joint adaptor 458 fliat defines a longitudinal 
passage 458a and external radial mounting holes, 458b and 458c. 

(01201 An end of a positive casing locking body 460 diat defmes a tapered lon^tudinal passage 
460a and radial passages, 460b and 460c, receives and is tfu^adably coupled to die otiier end of die tool 
joint adaptor 458. Toraional locking pins. 462a aiid 462b, are coupled to die external radial mounting 
holes, 458b and 458c, respectively, of die tool joint adaptor 458 and received witiiin the radial passages, 
460b and 460c, respectively, of die positive casing locking body 460. 

[01211 An end of a positive casing lockmg dog 464 mates widi, is received whhin, and is coupled 
to die odier end of die positive casing locking body 460 diat includes internal flanges, 464a and 464b, 
and an external flange 464c. In an exemplaiy embodiment, die external flange 464c of die positive 
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casing locking dog 464 includes an ribbed external surface 464d that engages and locks onto a ribbed 
internal surface 466a of a positive casing locking collar 466. 

(01221 One end of the positive casing locking collar 466 is threadably coupled to a casing 468 and 
the other end of the positive casing locking collar is threadably coupled to a casing 470 that defines 
radial mounting holes, 470a and 470b, at a lower end thereof. In tiiis manner, the casings, 468 and 470, 
are also engaged by and locked onto the positive casing locking dog 464. 

10123) The other end of the positive casing locking dog 464 mates with, is received within, and is 
coupled to an end of a positive casing locking body 472 that defines a tapered longitudinal passage 
472a and radial passages, 472b and 472c The other end of the positive casing locking body 472 
receives, mates with, and is coupled to an end of a casing lock barrel adaptor 474 diat defmes external 
radial mounting holes, 474a and 474b, and external radial mounting holes, 474c and 474d. Torsional 
locking pins, 475a and 475b, are coupled to the external radial mounting holes, 474a and 474b, 
respectively, of the casing lock barrel adaptor 474 and received within the radial passages, 472b and 
472c, respectively, of the positive casmg locking body 472. 

(01241 An end of a positive casing lock releasing mandrel 476 tiiat defmes a longitudinal passage 
476a, an external annular recess 476b, an external annular recess 476c, an external annular recess 476d. 
and an external annular recessed end portion 476e, is received within and movably coupled to an end of 
the tool joint adaptor 458. The middle portion of the positive casing lock releasing mandrel 476 is 
received within and mates with the internal flanges. 464a and 464b, of the positive casing locking dogs 
464. The other end of the positive casing lock releasing mandrel 476 is received witiiin and is movably 
coupled to the end of the casing lock bane! adaptor 474, and the external annular recessed portion 476e 
of the positive casing lock releasing mandrel is tiireadably coupled to and received witiiin an end of a 
positive casing lock lower mandrel 478 that defines a longitudinal passage 478a, external radial 
mounting holes, 478b and 478c, and an external annular recessed aid portion 478d. 
(01251 A shear pin ring 480 tiiat defmes radial passages, 480a and 480b, receives and mates witii 
the positive casmg lock lower mandrel 478. Shear pins, 482a and 482b. are coupled to the external 
radial mounting holes, 478b and 478c, respectively, of the positive casing lock lower mandrel 478 and 
are received witiiin the radial passages, 480a and 480b, respectively, of die shear pin ring 480. 
(01261 An end of an actuator barrel 484 tiiat defmes a longitudinal passage 484a, radial passages, 
484b and 484c, and radial passages, 48M and 484e, k tiireadably coupled to an end of the casmg lock 
barrel adaptor 474. Torsional locking pins, 486a and 486b, are coupled to die external radial mounting 
holes, 474c and 474d, respectively, of die-casing lock barrel adaptor and are received widiin die radial 
passages, 484b and 484c, respectively, of tiie actuator barrel. 

(01271 The otiier end of tiie actuator barrel 484 is tiueadably coupled to an end of a barrel 
connector 486 tiiat defines an internal annular recess 486a, external radial mounting holes, 486b and 
486c, radial passages, 486d and 486e, and external radial mounting holes, 486f and 486g. A sealing 
cartridge 488 is received witiiin and coupled to tiie internal annular recess 486a of die barrel connector 
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486 for fluidicly sealing the inteifece between the barrel connector and the sealing cartridge. Torsional 
locking pins, 490a and 490b, are coupled to and mounted within the external radial mounting holes, 
486b and 486c, respectively, of the barrel connector 486 and received within die radial passages. 484d 
and 484e, of the actuator barrel 484. 

10128) The other end of the barrel connector 486 is tiireadably coupled to an end of an actuator 
barrel 492 diat defines a longitudinal passage 492a, radial passages, 492b and 492c, and radial passages, 
492d and 492e. Torsional locking pins, 494a and 494b, are coupled to and mounted widiin the external 
radial mounting holes, 486f and 486g. respectively, of the barrel connector 486 and received witfiin die 
radial passages, 492b and 492c, of die actuator barrel 492. TTie odier end of the actuator bane! 492 is 
threadably coupled to an end of a barrel connector 496 that defines an internal annular recess 496a, 
external radial mounting holes. 496b and 496c, radial passages, 496d and 496e, and external radial 
mounting holes, 496f and 496g. A sealing cartridge 498 is received witiiin and coupled to die internal 
annular recess 496a of die barrel connector 496 for fluidicly sealing die interface between die barrel 
connector and the sealing cartridge. Torsional locking pins. 500a and 500b. are coupled to and 
mounted within die external radial mounting holes. 496b and 496c, respectively, of die barrel connector 
496 and received widiin die radial passages, 492d and 492e, of die actuator barrel 492. 

10129) The end of die barrel connector 496 is tiireadably coupled to an end of an actuator barrel 
502 diat defines a longitudinal passage 502a, radial passages, 502b and 502c, and radial passages, 502d 
and 502e. Toisional locking pins. 504a and 504b. are coupled to and mounted wifliin die external radial 
mounting holes, 496f and 496g, respectively, of die barrel connector 496 and received witiiin die radial 
passages, 502b and 502c, of tiie actuator barrel 502. The odier end of die actuator barrel 502 is 
tiueadably coupled to an end of a barrel connector 506 tiiat defines an intemal annular recess 506a, 
external radial mounting holes, 506b and 506c, radial passages. 506d and 506e. and external radial 
mounting holes, 506f and 506g. Torsional locking pins, 508a and 508b, are coupled to and mounted 
witiun die external radial mounting holes, 506b and 506c, respectively, of die barrel connector 506 and 
received witiiin die radial passages, 502d and 502e, of die actuator barrel 502. A sealing cartridge 510 
is received widiin and coupled to die intmial annular recess 506a of die barrel connector 506 for 
fluidicly sealmg die interface between die barrel connector and die sealing cartridge. 

10130) The otiiCT end of die barrel connector 506 is tiueadably coupled to an end of an actuator 
barrel 512 tiiat defmes a longitudinal passage 512a, radial passages, 512b and 512c, and radial passages, 
512d and 512e. Torsional locking pins, 514a and 514b, are coupled to and mounted widiin die external 
radial mounting holes, 506f and 506g, respectively, of die barrel connector 506 and received widiin die 
radial passages, 512b and 512c of die actuator barrel 512. The odier end of die actuator barrel 512 is 
tiireadably coupled to an end of a lower stop 5 1 6 diat defines an intemal annular recess 5 16a, external 
radial mountmg holes, 516b and 516c, and an intemal annular recess 516d tiiat includes one or more 
circumferentially spaced apart locking teeth 5 16e at one end and one or more cireumferentially spaced 
apart locking teedi 5 16f at die otiierend. A sealing cartridge 518 is received widiin and coupled to die 
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internal annular recess 516a of the barrel connector 516 for fluidicly sealing the interface between the 
barrel connector and the sealing cartridge. Torsional locking pins, 520a and 520b, are coupled to and 
mounted within the external radial mounting holes, 516b and 516c, respectively, of the banel connector 
516 and received within the radial passages, 512d and 512e, of the actuator barrel 512. 
[0131] A connector tube 522 that defines a longitudinal passage 522a is received within and 
sealingly and movably engages the interior surface of the sealing cartridge 488 mounted within the 
annular recess 486a of the barrel connector 486. In this manner, during longitudinal displacement of 
the connector tube 522 relative to the barrel connector 486, a fluidic seal is maintained between the 
exterior surfece of the connector tube and the interior surface of the banel connector. An end of the 
connector tube 522 is received within and is threadably coupled to an end of dart/ball guide 524 Aat 
defines a tapered passage 524a at the other end. 

101321 The other end of the connector tube 522 is received within and threadably coupled to an 
end of a piston 526 that defines a longitudinal passage 526a and radial passsq^es, 526b and 526c, that 
includes a flange 526d at one end. A sealing cartridge 528 is mounted onto and sealingly coupled to the 
exterior of the piston 526 proximate the flange 526d. The sealing cartridge 528 also mates with and 
sealingly engages the interior surface of the actuator barrel 492. In this manner, during longitudinal 
displacement of the piston 526 relative to the actuator barrel 492, a fluidic seal is maintained between 
the exterior surface of the piston and die mterior surface of the actuator barrel. 

101331 The other end of the piston 526 receives and is threadably coupled to an end of a connector 
tube 529 that defines a longitudinal passage 528a. The connector tube 529 is received within and 
sealingly and movably engages the interior surface of die sealing cartridge 498 mounted within the 
annular recess 496a of the barrel connector 496. In this manner, during longitudinal displacement of 
the connector tube 529 relative to the barrel connector 496, a fluidic seal is maintained between the 
exterior surface of the connector tube and the interior surface of the barrel connector. 
10134] The other end of the connector tube 529 is received within and threadably coupled to an 
end of a piston 530 that defines a longitudinal passage 530a and radial passages, 530b and 530c, that 
includes a flange 530d at one end. A sealing cartridge 532 is mounted onto and sealingly coupled to the 
exterior of the piston 530 proximate tiie flange 530d. The sealing cartridge 532 also mates with and 
sealingly engages the interior surface of the actuator barrel 502. In this manner, during longitudinal 
displacement of the piston 530 relative to the actuator barrel 502, a fluidic seal is maintained between 
the exterior surfece of the piston and the interior surface of the actuator barrel. 
[0135] The other end of the piston 530 receives and is threadably coupled to an end of a connector 
tube 534 that defines a longitudinal passage 534a. The connector tube 534 is received withm and 
sealingly and movably engages the interior surface of the sealing cartridge 510 mounted within the 
annular recess 506a of the barrel connector 506. In this manner, during longitudinal displacement of 
the connector tube 534 relative to tiie banrel connector 506, a fluidic seal is maintained between the 
exterior surfece of die connector tube and the interior surface of the barrel connector. 
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(0136) The other end of the connector tube 534 is received within and threadably coupled to an 

end of a piston 536 that defines a longitudinal passage 536a, radial passages, 536b and 536c, and 
external radial mounting holes, 536d and 536e, that includes a flange 536f at one end. A sealing 
cartridge 538 is mounted onto and sealingly coupled to the exterior of the piston 536 proximate the 
flange 536d. The sealing cartridge 538 also mates with and sealingly engages tiie interior surface of the 
actuator barrel 512. In this manner, during lon^tudinal displacement of the piston 536 relative to the 
actuatOT barrel 512, a fluidic seal is maintained between the exterior surface of die pistwi and the 
interior surface of the actuator barrel. 

(01371 The other end of flie piston 53^ is received vtridiin and tiireadably coupled to an end of a 
lock nut 540 that defines radial passages, 540a and 540b, and includes one or more circumferentially 
spaced apart locking teeth 540c at the other end for engaging the circumferentially spaced apart locking 
teeth 516e of the lower stop 516. 

[01381 A threaded bushing 542 is received within and threadably coupled to the circumferentially 
spaced apart locking teeth 540c of the lock nut 540. An end of a connector tube 544 that defines a 
longitudinal passage 544a is received within and is threadably coupled to the threaded bushing 542. A 
sealing sleeve 546 is received within and is threadably coupled to adjacent ends of the piston 536 and 
the connector tube 544 for fluidicly sealing the interface between the end of tfje piston and the end of 
the connector tube. Torsional locking pins, 548a and 548b, are mounted within and coupled to the 
exteriKd radial mounting holes, 536d and 536e, nspectively. of die piston 536 that are received witiiin 
the radial passages, 540a and 540b, of die stop nut 540. 

[01391 The connector tube 544 is received within and sealingly and movably engages the interior 
surface of die sealing cartridge 518 mounted wiUiin the annular recess 516a of the barrel connector 516. 
In diis manner, during longitudinal displacement of the connector tube 544 relative to tfie barrel 
connector 5 16, a fluidic seal is maintained between the exterior surfece of the connector tube and the 
interior surface of the barrel connector. • 

[01401 The other end of the connector tube 544 is received within and is threadably coupled to a 
threaded bushing 550. The dueaded bushing 550 is received witiiin and tiireadably coupled to a lock 
nut 552 tiiat defines radial passages, 552a and 552b, and includes one or more circumferentially spaced 
apart locking teeth 552c at one end for engaging tiie circumferentially spaced apart locking teetii 516f 
of die lower stop 516. The otiier end of tfie lock nut 552 receives and is tiireadably coupled to an end of 
tool joint adaptor 554 tiiat defines a longitudinal passage 554a, external radial mounting holes, 554b 
and 554c. Torsional locking pins, 556a and 556b. arc mounted witiun and coupled to tiie external radial 
mounting holes, 554b and 554c, respectively, of tiie tool joint adaptor 554 tiiat are receWed witiiin tiie 
radial passages, 552a and 552b, of tiie stop nut 552. A sealing sleeve 558 is received witiiin and is 
tiireadably coupled to adjacent ends of tiie connector tube 544 and tiie tool joint adaptor 554 for 
fluidicly sealing tiie interface between tiie end of tiie connector tube and tiie end of tiie tool joint 
adiqrtor. 
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101411 The other end of the tool joint adaptor 554 is received within and threadably coupled to an 
end of a tool joint adaptor 560 that defines a longitudinal passage 560a. A torsion plate 562 is received 
within and threadably coupled to the other end of the tool joint adaptor 560 that defines a longitudinal 
passage 562a and includes one or more circumferentialiy spaced apart locking teeth 562b at one end. 
An end of an upper bushing 564 is also received within and threadably coupled to the other end of the 
tool joint adaptor 560 proximate the torsion plate 562 that receives and is threadably coupled to an end 
of a cup mandrel 566 that defines a longitudinal passage 566a and includes a plurality of 
circumferentialiy spaced apart locking teedi 566b at one end for engaging the circumferentialiy spaced 
apart locking teeth 562b of the torsion plate 562. The end of the cup mandrel 566 is further positioned 
proximate an end face of the torsion plate 562. 

[01421 A thimble 568 is mounted on and is threadably coupled to tfie cup mandrel 566 proximate 
an end face of the upper bushing 564. An inner thimble 570 is mounted on and is tiireadably coupled to 
the cup mandrel 566 proximate an end of tiie thimble 568, and one end of the inner tfiimble is received 
within and mates with tfie end of the thimble. A resilient packer cup 572 is mounted on and sealingly 
engages the cup mandrel 566 proximate an end of the inner thimble 570, and one end of the packer cup 
is received within and mates with the end of the inner thimble. A packer cup backup ring 574 is 
mounted on the inner thimble 570 proximate an end face of the thimble 568, and an end of the packer 
cup backup ring 574 receives and mates with the packer cup 572. A spacer 576 is mounted on and 
threadably engages the cup mandrel 566 proximate an end fece of the packer cup 572. 
[0143] A thimble 578 is mounted on and is threadably coupled to the cup mandrel 566 proximate 
an end of the spacer 576. An inner thimble 580 is mounted on and is threadably coupled to the cup 
mandrel 566 proximate an end of the thimble 578, and one end of the inner thimble is received within 
and mates with the end of the thimble. A resilient packer cup 582 is mounted on and sealingly engages 
the cup mandrel 566 proximate an end of the inn«- thimble 580, and one end of the packer cup is 
received within and mates with the end of the inner thimble. A packer cup backup ring 584 is mounted ' 
on the inner thimble 580 proximate an end face of the thimble 578, and an end of the packer cup backnip 
ring 584 receives and mates with the packer cup 582. An adjustable spacer 586 is mounted on and 
threadably engages the cup mandrel 566 proximate an end face of fte packer cup 582. 
[0144] An end of a cotc mandrel 588 that defines a longitudinal passage 588a, an external lock 
ring groove 588b, an external lock ring groove 588c, an extanal lock ring groove 588d, an external 
lock ring groove 588e, radial passages, 588f and 588g, and locking dog grooves 588h receives and is 
threadably coupled to an end of the cup mandrel 566. A shear pin bushing 590 that defines external 
radial mounting holes, 590a and 590b, at one end and an annular recess 590c at anotha^ end and 
mcludes circumferentialiy spaced apart locking teeth 590d at the other end is mounted on and is 
raovably coupled to the cone mandrel 588. Torsional shear pins, 592a and 592b, are mounted within 
and coupled to the external radial mounting holes, 590a and 590b, respectively, of the shear pin bushing 
590 and received vnihm the radial passages, 470a and 470b, respectively, of the end of the casing 470. 
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In this manner, torque loads may be transmitted between the casing 470 and the shear pin bushing 590. 
A resilient lock ring 594 is retained in the exiemal lock ring groove 588b of the cone mandrel and 
received within the internal annular recess 590c at the end of the shear pin bushing 590. 
[8145] Referring to Figs. 24j, 25a, and 25b, an upper cone retainer 596 receives, mates with, and is 
coupled to the end of the shear pin bushing 590 that includes an internal flange 596a and an internal 
upper pivot point flange 596b. An end of an upper cam 598 includes a tubular base 598a that mates 
v^ith, receives, and is movably coupled to the cone mandrel 588. The tubular base 598a of the upper 
cam 598 further bcludes an external flange 598b that is received within and mates with the upper cone 
retainer 596 proximate the internal flange 596a of the upper cone retainer and a plurality of 
circumferentiaUy spaced apart locking teeth 598c that engage the circumferentially spaced apart locking 
teeth 590d of the end of the shear pin bushing 590. In this manner, the upper cam 598 is retained vyrithin 
the upper cone retainer 596 and torque loads may be tnmsmitted between the upper cam and the shear 
pin bushing 590. 

[0146] Referring to Figs. 25b and 25c, the Upper cam 598 further includes a plurality of 
circumferentially spaced apart cam anns 598d that extend from the tubular base 598a in the longitudinal 
direction that mate with, receive, and are movably coupled to flie cone mandrel 588. Each cam aim 
598d includes an inner surface 598da that is an arcuate cylindrical segment, a first outer surface 598db 
that is an arcuate cylindrical segment, a second outer surface 598dc that is an arcuate conical segment, 
and a third outer surface 598dd that is an arcuate cylindrical segment. In an exemplary embodiment, 
each of the cam arms 598d are identical. 

10147] Referring to Figs. 24j, 25a, and 25d, a plurality of circumferentialy spaced apart upper cone 
segments 600 are interleaved among the cam arms 598d of the upper cam 598. In an exemplary 
embodiment, each upper cone segment 600 includes a first outer surface 600a that defines a hinge 
groove 600b, a second outer surface 600c, a diird outer surface 600d, a fourth outer surface 600e, a first 
inner surface 600f, a second inner surface 600g, a third imier surface 600h, and a fourth inner surface 
600i. In an exemplary embodiment, the first outer surface 600a, the second outer surface 600c, the 
fourth outer surface 600e, the first inner surfece 600f. the second inner surfece 600g, and the fourth 
inner surfece 600i are arcuate cylindrical segments. In an exemplary embodiment, the third outer 
surface 600d is an arcuate spherical segment In an exemplary embodiment, the third inner surface 
600h is an atcuateconical segment In an exemplary embodiment, each of the upper cone segments 
600 are identical. In an exemplary embodiment, the hinge grooves 600b of the upper cone segments 
600 receive and mate with the pivot point 596b of the upper cone retainer 596. In this manner, the 
upper cone segments 600 are pivotally coupled to tiie upper cone retamer 596. 
101481 Referring to Figs. 24j. 25a, and 25e, a plurality of circumferentially spaced apart lower 
cone segments 602 overiap with and are interieaved among the upper cone segments 600. In an 
exemplary embodiment, each lower cone segment 602 includes a first outer surface 602a that defines a 
hinge groove 602b, a second outer surfece 602c, a thinl outer surfece 602d, a fourth outer surface 602e. 
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a first inner surfece 602f, a second inner surface 602g. a third inner surfece 602h, and a fourth inner 
surface 602i. In an exemplary embodiment, the first outer surface 602a, the second outer surface 602c. 
the fourth outer surface 602e, the first imier surface 602f, the second inner surface 602g, and the fourth 
inner surfece 602i are arcuate cylindrical segments. In an exemplary embodiment, the third outer 
surface 602d is an arcuate spherical segment In an exemplary embodiment, the third inner surface 
602h is an arcuate conical segment In an exemplary embodiment, each of the lower cone segments 
602 are identical. 

101491 Referring to Figs. 24j, 25a, 25b. and 25f, a plurality of circumferentially spaced apart cam 
arms 604a that extend in the longitudinal direction from a tubular base 604b of a lower cam 604 overlap 
and are mterleaved among the circumferentially spaced apart cam arms 598d of the upper cam 598 and 
mate with, receive, and are movably coupled to the cone mandrel 588. The tubular base 604b of the 
lower cam 604 mates with, receives, and is movably coupled to the cone mandrel 588 and includes an 
external flange 604c and a plurality of circumferentially spaced apart locking teeth 604d. Each cam 
aim 604a includes an im»er surface 604aa that is an arcuate cylindrical segment, a first outer surface 
604ab that is an arcuate cylindrical segment, a second outer surface 604ac that is an arcuate conical 
segment, and a third outer surface 604ad that is an arcuate cylindrical segment. In an exemplary 
embodiment, each of the cam arms 604a are identical. 

(01501 An end of a lower cone retainer 606 includes an inner pivot point flange 606a that mates 
with and is received within the hinge grooves 602b of the lower cone segments 602. In this manner, the 
Iowerconesegments602arepivotallycoupledtothelowerconeretainer606. The lower cone retainer 
606 further mcludes an mner flange 606b that mates with and retains the external flange 604c of the 
lower cam 604. In this mamier, the lower cam 604 is retained within the lower cone retainer 606. 
(01511 The other end of the lower cone retainer 606 receives and is threadably coupled to an end 
of a release housing 608 that defines a radial passage 608a at another end and includes a plurality of 
circumferentially spaced apart locking teeth 608b at the end of the release housing for engaging the 
cireumferentiallyspacedapartlockingteeth604dofthelowercam604. hi this mamier. torque loads 
may be transmitted between the release housing 608 and the lower cam 604. An end of a lower 
mandrel 610 that defines a longitudinal passage 610a. an external radial momiting hole 610b, and radial 
passages 610c is received within, mates with, and is movably coupled to the other end of the release 
housmg 608. A torsion locking pm 612 is mounted within and coupled to the external radial mounting 
hole 610b of the lower mandrel 610 and received withm the radial passage 608a of the release housing 
608. In this mamier. longitudmal and torque loads may be transmitted between the release housing 608 

and the low^ mandrel 610. / 
(01521 An end of a lockmg dog retainer sleeve 614 that defines an inner amiular recess 614a at one 
end and inchrfes a plurality of circumferentially spaced apart locking teeth 614b at one end for 
engaging the locking teeth 604d of the lower cam 604 is received within and threadably coupled to an 
end of the lower mandrel 610. The locking dog retainer sleeve 614 is also positioned between and 
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movably coupled to the release housing 608 and the cone mandrel 588. Locking dogs 616 are received 
within the inner annular recess 614a of the locking dog retainer sleeve 614 that releasably engage the 
locking dog grooves 588h provided in the exterior surface of the cone mandrel 588. In this manner, tlw 
locking dogs 616 releasably limit the longitudinal displacement of the lower cone segments 602, lower 
cam 604, and the lower cone retainer 606 relative to the cone mandrel 588. 
[0153] A locking ring retainer 618 is received within and is threadably coupled to an end of the 
lower mandrel 610 that defmes an inner annular recess 61 8a for retaining a resilient locking ring 620 
within the lock ring groove 588d of the cone mandrel 588. The locking ring retainer 618 fiirtiier mates 
with and is movably coupled to the cone mandrel 588. An end of an emergency release sleeve 622 that 
defmes radial passages 622a, an outer annular recess 622b. and a longitudinal passage 622c is received 
within and is threadably coupled to an end of the lower mandrel 610. The emergency release sleeve 
622 is also received within, mates with, and slidably and sealingly engages an end of the cone mandrel 
588. 

(0154J An end of a pressure balance piston 624 is received within, mates with, and slidably and 
sealingly engages the end of the lower mandrel 61 0 and receives, mates with, and is threadably coupled 
to an end of the cone mandrel 588. TTie other end of the pressure balance piston 624 receives, mates 
with, and slidably and sealingly engages the emergency release sleeve 622. 
10155] An end of a bypass valve operating piobe 626 that defines a longitudinal passage 626a is 
received within and is threadably coupled to another end of the lower mandrel 610. An end of an 
expansion coL mandrel 628 that defines radial passages 628a receives and is threadably coupled to the 
other end of the lower mandrel 610. A sealing sleeve expansion cone 630 is slidably coupled to the 
other end of the expansion cone mandrel 628 that includes an outer tapered expansion surface 630a. A 
guide 632 is releasably coupled to another end of the expansion cone mandrel 628 by a retaining collet 
634. 

• 10156] An end of an expandable sealing sleeve 636 receives and is mounted on the sealing sleeve 
expansion cone 630 and the guide 632. The odier end of the expandable sealing sleeve 636 receives 
and is threadably coupled to an end of a bypass valve body 638 that defmes radial passages, 638a and 
638b. An elastomeric coating 640 is coupled to the exterior of at least a portion of the expandable 
sealing sleeve 636. An end of a probe guide 642 that defines an iraier amjular recess 642a is received 

. within and is threadably coupled to an end of the bypass valve body 638 and receives and mates witfi an 
end of the bypass valve operating probe 626. 

(0157] A bypass valve 644 that defines a longitudiiial passage 644a and radial passages, 644b and 
644c, and includes a collet locking member 644d at one end for releasably engaging an end of the 
bypals valve operating probe 626 U received within, mates widi, and slidably and sealingly engages the 
bypass valve body 638. An end of a lower mandrel 646 Aat defines a longitudinal passage 646a 
receives and is threadably coupled to an end of the bypass valve body 638. 



31 



wo 03/042487 PCTAJS02/36267 

[0158) An end of a dart guide sleeve 648 that defines a longitudinal passage 648a is received 
within and is coupled to an end of the bypass valve body 638 and the other end of the dart guide sleeve 
648 is received within and is coupled v«th the lower mandrel 646. An end of a differential piston 650 
that includes an inner flange 650a at another end receives and is coupled to an end of the lower mandrel 
646 by one or more shear pins 652. An end of a float valve assembly 654 including a float valve 654a, 
a valve guaid 654b, and a guide nose 654c receives and is threadably coupled to an end of the lower 
mandrel 646. A plurality of cireumferentially spaced apart locking dogs 656 are pivotally coupled to 
the inner flange 650a of the differential piston 650 and are forther supported by an end of the float valve 
assembly 654. 

10159] As illustrated in Figs. 24a-24k. in an exemplary embodiment, during operation of the 
apparatus 400, the apparatus is initially positioned within a preexisting structure 700 such as, for 
example, a wellbore that traverses a subterranean formation. In several alternative embodiments, the 
wellbore 700 may have any inclination from vertical to horizontal. Furthermore, in several alternative 
embodiments, the wellbore 700 may also include one or more preexisting wellbore casings, or other 
well construction elements, coupled to the wellbore. During the positioning of the apparatus 400 within 
the wellbore 700, the casings, 468 and 470, are supported by the positive casing locking dog 464 and 
the torsional shear pins, 592a and 592b. In this manner, axial and torque loads may be transmitted 
between the casings, 468 and 470, and the tubular support member 402. 
101601 In an exemplary embodiment, as illustrated in Fig. 25h. prior to the assembly of the 
apparatus 400, the foree of the spring 4 1 8 applies a sufficient downward longitudinal force to position 
the ends of the casing gripper locking dogs, 424a and 424b, between the outer annular recesses, 406d 
and 406e. of the gripper upper mandrel 406 thereby placing the bypass valve body 412 in a neutral 
position. In an exemplary embodiment, when the apparatus 400 is assembled by inserting the apparatus 
into the casing 468, the ends of the casing gripper locking dogs. 424a and 424b. impact the upper end of 
the casing 468 and are thereby displaced, along with the bypass valve body 412. upwardly relative to 
the gripper upper mandrel 406 until the ends of the casing gripper locking dogs pivot radially inwardly 
intoengagementwiththeouteramiularrecess406dofthegripperuppermandrel. In this manner, the 
bypass valve body 412 is positioned in an inactive position, as illustrated in Fig. 24a, that fluidicly 
decouples the casing gripper hydraulic ports, 406f and 406h. The upward displacement of the bypass 
valve body 412 relative to the gripper upper mandrel 406 further compresses the spring 4 1 8. The 
bypass vaWe body 412 is Iben maintained in the inactive position due to the placement of the casing 
gripper locking dogs, 424a and 424b, within the casing 468 thereby preventing the ends of the casing 
gripper locking dogs from pivoting radially outward out of engagement with the outer annular recess 
406d. 

101611 Referring to Figs. 26a-26k. when the apparatus 400 is positioned at a desired predetermmed 
position within the wellbore 700. a fluidic material 702 is injected into the apparatus through the 
passages 402a, 404a, 406a. 454a, 450a, 456a, 458a, 476a, 478a, 484a, 522a. 529a. 534a. 544a. 554a, 
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566a, 588a, 622c 6 10a, 626a, 644a, and 646a and out of the apparatus through the float valve 654a. In 
this manner the p'roper operation of the passages 402a. 404a, 406a. 454a. 450a. 456a. 458a. 476a. 478a. 
484a, 522a. 529a. 534a, 544a, 554a, 566a, 588a, 622c, 610a, 626a. 644a, and 646a and the float valve 
654a may be tested. A dart 704 is then injected into the apparatus with the fluidic material 702 through 
the passages 402a, 404a. 406a. 454a. 450a, 456a, 458a, 476a, 478a. 484a. 522a. 529a, 534a, 544a. 554a. 
566a. 588a, 622c, 610a, 626a, and 644a until the dait is positioned and seated in the passage 646a of the 
lower mandrel 646. As a resuh of the poshioning of the dart 704 in the passage 646a of the lower 
mandrel 646. the passage of the lower mandrel is thereby closed. 

[01621 The fluidic material 702 fe then injected into the apparatus thereby mcreasing the operating 
pressure within the passages 402a. 404a, 406a. 454a. 450a. 456a. 458a, 476a. 478a. 484a. 522a. 529a. 
534a, 544a, 554a, 566a. 588a. 622c 610a, 626a. and 644a. Furthermore, the continued injection of the 
fluidic material 702 into the apparatus 400 also causes the fluidic material 702 to pass tlirough the radial 
passages. 526b and 526c, 530b and 530c, and 536b and 536c, of the piston 526, 530, and 536, 
respectively, into an amiular pressure chamber 706 defined between the actuator barrel 492 and the 
connector tube 529. an annular pressure chamber 708 defined between the actuator barrel 502 and the 
connector tube 534, and an annular pressure chamber 710 defined between the actuator barrel 5 12 and 
the connector tube 544. 

101631 The pressurization of the amiular pressure chambers, 706, 708, and 710 then cause the 
pistons 526. 530, and 536 to be displaced upwardly relative to the casing 470. As a result, the 
comiector tube 529, the comiector tube 534. the connectorti.be 544. the threaded bushing 550. the lock 
nut 552, the tool joint adaptor 554, the sealing sleeve 558. the tool joint adaptor 560, the torsion plate 
562 the upper bushing 564. the cup mandrel 566, the thimble 568. the inner thimble 570. the packer 
cup 572, the backup ring 574. the spacer 576. the thimble 578, the im^er thimble 580. the packer cup 
582, the backup ring 584. the spacer 586, and the cone mandrel 588 are displaced upwardly relative to 
the lasing 470. the shear pin bushing 590. the locking ring 594. the upper cone retainer 596. the upper 
cam 598, and the upper cone segments 600. 

101641 As a result, as illustrated in Figs. 26j, 27a. and 27b, the shear pin bushing 590, the locking 
ring 594, the upper cone retainer 596. the upper cam 598. and the upper cone segments 600 are 
displaced downwardly relative to the cone mandrel 588. the lower cone segments 602, and the lower 
cam 604 thereby driving the upper cone segments 600 onto and up the cam arms 604a of the lower cam 

604, and driving the lower cone segments 602 onto and up the cam anns 598d of the upper cam 598. 
During the outward radial displacement of the upper and lower cone segments. 600 and 602, the upper 
and cone segments translate towards one another in the longitudinal direction and also pivot about the 
pivot points, 596b and 606a, of the upper and lower cone retainers, 596 and 606. respectively. 
10165] As a resuh. a segmented expansion cone is formed that includes a substantiaUy continuous 
outer areuate spherical surface provided by the axially aligned and interieaved upper and lower 
expansion cone segments. 600 and 602. Furthermore, the resilient locking ring 594 is relocated from 
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the lock ring gn)ove 588b to Ihe lock ring groove 588c thereby releasably locking 

shear pin bushing 590, the locking ring 594. the upper cone retainer 596. the upper cam 598. and the 

upper cone segments 600 relative to the cone mandrel 588. 

101661 Referring to Figs. 28a to 28j. the continued injection of the fluidic material 702 into the 
apparatus 400 continues to pressurize annular pressure chambers, 706, 708. and 710. As a result, an 
upward axial force is applied to the shear pm bushing 590 tbat causes the torsional shear pins, 592a and 
592b, to be sheared thereby decouplmg die wellbore casing470 finom the shear pin bushing 590 and 
permitting the pistons 526. 530, and 536 to be fiirtiier displaced upwardly relative to the casing 470. 
Tbt further upward displacement of the pistons 526. 530. and 536 in turn displaces the cone mandrel 
588, the upper cam 598, the upper cone segments 600, die lower cone segments 602. and the lower cam 
604upwaidlyrelativetotfiecasing470. As a result, the segmented expansion cone provided by die 
interieaved and axially aligned upper and lower cone segments. 600 and 602, radially expands and 
plastically deforms a portion of the casing 470. 

101671 Referring to Figs. 29a-29m, during the continued injection of tiie fluidic material 702, the 
segmented expansion cone provided by the interleaved and axially aligned upper and lower cone 
segments, 600 and 602. will continue to be displaced upwardly relative to the casing 470 tiiereby 
continuing to radially expand and plastically deform the casing until the locking dogs 656 engage and 
push on die lower end of ti« casing 470. When tiie locking dogs.656 engage and push on tiie lower end 
of the casing 470, die locking dogs 656. the float valve assembly 654. tire differential piston 650. tire 
dart guide sleeve 648. dK lower mandrel 646, tire bypass vaKe644,dieelastomeric coating 640. the 

bypass valve body 638. die expandable sealing sleeve 636, tins retaining collet 634, the guide 632, die 
sealing sleeve expansion cone 630. die expansion cone mandrel 628, d.e bypass valve operating probe 
626, die pressure balance piston 624. die emergency release sleeve 622, die resilient locking ring 620, 
die locking ring retainer618, die locking dogs616, die locking dog retainer sleeve614. die torsion 

locking pin 612, die lower mandrel 610, die release housing 608, die lower cone retainer 606, die lower 
cam 604. and die lower cone segments 602 are displaced downwardly in die longitudinal direction 
relative to die cone mandrel 588. As a result, die upper cam 598 and die upper cone segments 600 are 
moved out of axial aligmnent widi Uie lower cone segments 602 andtiH! lower cam 604 diereby 
coUapsingdie segmented expansion cone. Fuidiermore, die locking ring 620bmovedfir^^ 
ring groove 588d to die lock ring graove 588e tiien*y leleasably f«ing die new position of die lower 
craie segments 602 and the lower cam 604. 

[01681 In particular, as illustiated in Fig- 30a, when a downward tensile longitudinal force is 
initially applied to die lower mandrel 610 relative to cone mandrel 588. die lower mandrel, die locking 
dog retainer sleeve 614. and die locking ring retainer 618 are displaced downwardly relative to die cone 
mandrel 588 when die appUed tensile force is sufficient to release die locking ring 620 from 
engagementwidithelockringgrooveSSSd. As illustrated in Fig. 30b, if die applied tensile force is 
sufficient to release die locking ring 620 from engagement widi die lock ring groove 588d. die lower 
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mandrel 610. the locking dog retainer sleeve 614, and the locking ring retainer 618 are displaced 
downwardly relative to the cone mandrel 588 thereby displacing the annular recess 614a of the locking 
dog retainer sleeve downwardly relative to the locking dogs 616. As a result, the locking dogs 616 are 
released from engagement with the locking dog grooves 588h of the cone mandrel 588 thereby 
permitting the lower cone segments 602. the lower cam 604, and the lower cone retainer 606 to be 
displaced downwardly relative to the cone mandrel 588. 

10169] As illustrated in Fig. 30c, further downward displacement of the lower mandrel 610 then 
causes the torsion locking pin 6 12 to engjige and displace the release housing 608 downwardly relative 
to the cone mandrel 588 thereby displacmg die locking dogs 616, the lower cone retainer 606. the lower 
cam 6M. and the lower cam segments 602 downwardly relative to the cone mandrel. As a result, the 
lower cone segments 602 and the lower cam 604 are displaced downwardly out of axial alignment with 
the upper cam 598 and the upper cam segments 600 thereby collapsing the segmented expansion cone. 
Furthermore, the downward displacement of the locking dog retainer sleeve 614 also displaced the 
lockuig ring retainer 618 and the locking ring 620 downwardly relative to the cone mandrel 588 thereby 
relocating the locking ring from the lock ring groove 588d to the lock ring grx>ove 588e. In this manner, 
the now position of the lower cone segments 602 and the lower cam 604 are thereby releasably ftxed 
relative to the cam mandrel 588 by the locking ring 620. 

(01701 The operations of Figs. 30a-30c may be reversed, and the segmented expansion cone may 
again be expanded, by applying a upward compressi ve foree to the lower mandrel 610. If the 
compressive force is sufBcient. the locking ring 620 will be released from engagement with the lock 
ring groove 588e. thereby permitting the lower mandrel 610 and the locking dog retainer 614 to be 
displaced upwardly relative to the cone mandrel 588. As a result, the locking dog retainer 614 will 
engage and displace the locking dogs 6 1 6, the lower cam 604. the lower cone segments 602. the tower 
cone retainer 606, and the release housing 608 upwardly relative to the cone mandrel 588 thereby 
bringing the upper cam 598 and the upper cone segments 600 back into axial aligmnent with the lower 
cone segments 602 and the lower cam 604. As a result, the segmented expansion cone is once again 
expanded. Once the segmented cone has been fully expanded, the locking dogs 616 will once again be 
positioned m alignment with the locking dog grooves 588h of the cone mandrel 588 and will thereby 
onceagamengagethelockingdoggrooves. Tlie continued upward displacement of the lower mandrel 
610 relative to cone mandrel 588 wiU thereby also upwardly displace the locking dog retainer 614 
upwardly relative to the cone mandrel thereby once again capturing and restraining the locking dogs 
616wfthintheannularrecess614aofthelockmgdogretainer. As a result, the new expansion position 
of the lower cone segments 602 and the lower cam 604 relative to the cone mandrel 588 will be 
releasably locked by the locking dogs 616. Furthermore, the locking ring 620 will also be relocated 
from engagement with the lock ring groove 588e to engagement with the lock ring groove 588d to 
thereby releasably lock the expanded segmented cone in the expanded position. 
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(01711 RefefTingtoFigs.31a01n,thecontinuedinjectionofthefluidicinate^^ intothe 
apparatus 400 continues to pressurize the piston chambers 706. 708, and 71 0 thereby further displacing 
the pistons upwardly 526, 530. and 536 upwardly relative to the support member 402. Because the 
engagement of the locking dogs 656 with the lower end of the casing 470 prevents float valve 654 from 
entering the casing, the continued upward displacement of the pistons 526. 530. and 536 relative to the 
support member 402 causes the bypass valve operating probe 626 to be displaced upwardly relative to 
the support member thereby disengaging the bypass valve operating probe from the probe guide 642, 
and also causes the sealing sleeve expansion cone 630 to be displaced upwardly relative to the 
expandable sealing sleeve 636 thereby radially expandmg and plastically deforming the sealing sleeve 
636 and the elastomeric coating 640 mto sealing engagement with the interior surface of the lower end 
of the casing 470. As a result, the lower end of the casing 470 is fluidicly sealed by the combination of 
the sealing engagement of the sealing sleeve 636 and elastomeric coating 640 witfi the interior surface 
of the lower end of the casing and the positioning the dart 704 withm the passage 646a of the lower 
mandrel 646. 

101721 Continued injection of the fluidic material 702 into the apparatus 400 continues to 
pressurize the piston chambers 706, 708, and 710 until fte pistons 536, 530 and 536 are displaced 
upwardly relative to the casing 470 to their maximum upward position relative to the support member 
402. As a result, the dart.ball guide 524 impacts the positive casing lock mandrel 478 witfi sufficient 
force to shear the shear pins. 428a and 428b, thereby decoupling the positive casing lock mandrel 478 
from die casing lock banel adaptor 474. The positive casing lock mandrel 478 is then displaced 
upwardly relative to the support member 402 which in turn displaces the positive casing lock releasing 
mandrel 476 upwardly relative to die positive casing locking dogs 464. As a result, the internal flanges. 
464a and 464b, of the positive casing locking dogs are relocated into engagement with die annular 
recesses^ 476c and 476d, respectively, of the positive casing lock releasing mandrel 476. The positive 
casing l^k casing collar 466 is thereby released from engagement with the positive casing locking dogs 
464 diereby releasing die casings 468 and 470 from engagement witfi flie support member 402. As a 
result, the positions of the casings, 468 and 470. are no longer fixed relative to die support member 402. 
10173] Referring to Figs. 32a-32k, die injection of die fluidic material 702 is stopped and tiie 
support member 402 is then lowered intothe wellbore 700 until the float valve assembly 654 impacts 
the bottom of die wellbore. The support member 402 is tfien further lowered into tfie wellbore 700, 
widi die float valve assembly 654 resting on die bottom of die wellbore. until die bypass valve 
operating probe 626 impacts and displaces die bypass vahre 644 downwardly relative to die bypass 
vaWe body 638 to fluidicly couple die passages, 638a and 644b, and die passages, 638b and .644c, and 
until sufficient upward compressive foree has been applied to the lower mandrel 610 to re^xpand tiic 
segmented expansion cone provided by die cone segments. 600 and 602. In an exemplary 
embodiment, die collet locking member 644d of the bypass valve 644 will also engage an end of die 
bypass valve operating probe 626. 
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[01741 In an exemplary embodiment, the support member 402 is lowered downwardly into the 
wellbore 700 such that sufficient upward compressive foroe is applied to the lower mandrel 610 to 
release the locking ring 620 from engagement with the lock ring groove 588e, thereby permitting the 
lower mandrel 610 and the locking dog retainer 614 to be displaced upwardly relative to the cone 
, mandrel 588. As a result, the locking dog retainer 614 will engage and displace the locking dogs 616, 
the tower cam 604, the lower cone segments 602. the tower cone retainer 606. and the release housing 
608 upwardly relative to the cone mandrel 588 thereby bringing the upper cam 598 and the upper cone 
segments 600 back into axial alignment widi Ae lower cone segments 602 and the tower cam 604. As a 
result, the segmented expansion cone is once again expanded. Once the segmented cone has been folly 
expanded, the locking dogs 616 will once again be positioned in alignment with the locking dog 
grooves 588h of the cone mandrel 588 and will thereby once again engage the locking dog grooves. 
Hie continued upvmd displacement of the lower mandrel 610 relative to cone mandrel 588 will thereby 
also upwardly displace the locking dog retainer 614 upwardly relative to the cone mandrel tiiereby once 
again capturing and restraining the locking dogs 616 within tiie annular recess 614a of the locking dog 
nstainer: As a result, tiie new expansion position of the lower cone segments 602 and the lower cam 
604 relative to tiie cone mandrel 588 will be releasably locked by tiie locking dogs 616. Furtiieimore. 
the locking ring 620 will also be relocated from engagement witii tiie lock ring groove 588e to 
engagement witfi tiie lock ring groove 588d to tiiereby releasably lock tiie expanded segmented cone in 
the expanded position. 

i01751 A hardenable fluidic sealing material 712 may tiien be injected into tiie apparatus 400 
through tiie passages 402a, 404a, 406a, 454a, 450a, 456a, 458a, 476a, 478a, 522a, 526a, 529a, 530a, 
534a, 536a, 544a, 554a, 566a, 588a, 622a, 610a, 626a, 638a, 638b, 644b, and 644c, and o^t of tiie 
apparatus tiirough tiie circumferential gaps defined between tiie circumferentially spaced apart locking 
dogs 656 into tiie annulus between tiie casings 468 and 470 and tiie wellbore 700. In an exemplary 
embodimefat, tiie hardenable fluidic sealing material 712 is a cement suitable for well constraction. The 
hardenable fluidic se^ng material 712 may tiien be allowed to cure before or after tiie fortiier radial 
expansion and plastic deformation of tfie casings 468 and/or 470. 

101761 Referring to Figs. 33a-33p, after completing tiie injection of tiie fluidic material 712, tiie 
support member 402 is tiien lifted upwardly tiiereby displacing tiie bypass valve operating probe 626 
and flie bypass valve 644 upwardly to fluidicly decoupte tiie passages, 638a and 644b and 638b and 
644c until tiie collet locking member 644d of tiie bypass valve is decoupled from tiie bypass valve 
operating probe. The support member 402 is tiien fintiier lifted upwardly until tiie segmented 
expansion cone, provided by tiie interleaved and axially aligned cone segments, 600 and 602, impacts 
tiie transition betweeii tiie expanded and unexpanded sections of tiie casing 470. A fluidic material 714 
is then injected into tiie apparatus 400 tiirough tiie passages 402a, 404a, 406a, 454a, 450a, 456a, 458a, 
476a, 478a, 484a, 524a, 522a. 526a, 529a, S30a, 534a, 536a, 544a, 554a, 566a. 588a, 622c, 610a, and 
626a tiiereby pressurizing tiie interior portion of tiie casing 470 below tiie packer cups. 572 and 582. In 
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particular, the packer cups. 572 and 582. engage the interior surface of the casings 468 and/or 470 and 
thereby provide a dynamic movable fluidic seal. As a result, the pressure diffeiential across the packer 
cups, 572 and 582. causes an upward tensile force that pulls the segmented expansion cone provided by 
the axially aligned and interieaved cone segments. 600 and 602. to be pulled upwardly out of the 
casings 468 and/or 407 by the packer cups thereby radially expanding and plastically deforming the 
casings. Furthermore, the lack of a fluid tight seal between the cone segments, 572 and 582. and the 
casings 468 and/or 470 permits the fluidic material 714 to lubricate the interface between the cone 
segments and the casings during the radial e^cpansion and plastic deformations of the casings by the 
cone segments. In an exemplary embodiment, during the radial expansion and plastic deformation of 
the wellbore casings 468 and/or 470. the support member 402 is lifted upwardly out of die wellbore 
700. In several altematrve embodiments, the casmgs 468 and/or 470 are radially expanded and 
plastically deformed into engagement with at least a portion of die interior suifece of the wellbore 700. 
lOirn Referring to Figs. 34a-341, in an exemplary embodiment, a preexisting wellbore casing 716 
Is coupled to. or otherwise support by or within, the wellbore 700. In an exemplary embodiment, 
during the radial expansion and plastic deformation of the portion of the casing 468 and/or 470 that 
overlaps with the preexisting casing 716, during the continued injection of the fluidic material 714, the 
bypass valve body 412 is shifted downwardly relative to the gripper upper mandrel 406 thereby 
fluidicly coupling the casing gripper hydraulic ports. 406f and 406h. As a result, the interior passages, 
428a and 440a. of the gripper bodies, 428 and 440, are pressurized thereby displacing the hydraulic slip 
pistons, 432a^32j and 442a^2j, radiaUy outward into engagement with the interior surface of the 
preexisting wellbore casing 7 1 6. After Ae hydraulic slip pistons, 432a-432j and 442a-442j. engage the 
preexisting wellbore casing 716. the continued injection of the fluidic material 714 causes the 
segmented expansion cone including the axially aligned and interleaved cone segments, 600 and 602, to 
be pulled Arough the overlapping portions of the casings 468 and/or 470 and the preexisting wellbore 
casing by the upward displacement of the pistons. 526, 530, and 536. relative to the preexisting 
wellbore casing. In this manner, the overlapping portions of the casings 468 and/or 470 and the 
preexisting wellbore casing 7 1 6 are simultaneously radially expanded and plastically deformed by the 
upward displacement of the segmented expansion cone including the axially aligned and interieaved 
cone segments. 600 and 602. hi several alternative embodiments, the hydraulic slip pistons, 432a^32j 
and 442a442j. are displaced radiaUy outward into engagement with the interior surface of the casings 
468 and/or 470 and/or tire preexisting wellbore casing 716. 

101781 toanexemplaiyembodiment.thebypassvalvebody412isshifteddownwardlyrelativeto 
' the gripper upper mandrel 406 by lowering the casing gripper locking dogs. 424a and 424b, using the 
support member 402 to a position below the unexpanded portions of the casings 468 and/or 470 into Ae 
mdially expanded and plastically deformed portions of Ae casmgs. TTie ends of Ae casing gripper 
locking dogs. 424a and 424b. may Aen pivot outwardly out of engagement wrth Ae outer annular 
recess 406d of Ae gripper upper mandrel 406 and Aen are displaced downwardly relative to Ae gripper 
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upper mandrel, along with the bypass valve body 412, due to the downward longitudinal force provided 
by the compressed spring 418. As a result, the bypass valve body 412 is placed in the neutral position 
illustrated in Fig. 25h. The casing gripper lodking dogs, 424a and 424b, are then displaced upwardly 
relative to the casing gripper upper mandrel 406 using the support member 402 thereby impacting die 
casing gripper locking dogs with the mterior diameter of the unexpanded portion of the casings 468 
and/or 470. As a result, the casing gripper lockmg dogs, 424a and 424b, are displaced downwardly, 
along with the bypass valve body 412. relative to the casing gripper upper mandrel 406 until the ends of 
the casing gripper locking dogs pivot radially inwardly into engagement with the outer annular recess 
406e of the casing gripper upper mandrel thereby positioning the bypass valve body in an active 
position, as illustrated in Fig. 34a, in which the casing gripper hydraulic ports, 406f and 406h, are 
fluidicly coupled. 

(0179) In an alternative embodiment, die bypass valve body 412 is shifted downwardly relative to 
the gripper upper mandrel 406 by raising die casing gripper locking dogs, 424a and 424b, to a position 
above the casing 468 using the support member 402 thereby permitting the ends of the casing gripper 
locking dogs to pivot radially outward out of engagement with the outer annular recess 406d of the 
gripper upper mandrel 406. The ends of die casing gripper locking dogs, 424a and 424b, are then 
displaced downwardly relative to die gripper upper mandrel, along widi die bypass valve body 412, due 
to the downward longitudinal force provided by die compressed spring 418, into engagement widi die 
outer annular recess 406e of die casing gripper upper mandrel tfiereby positioning die bypass valve 
body in an active position, as illustrated in Fig. 34a, in which die casmg gripper hydraulic ports, 406f 
and 406h, are fluidicly coupled. 

[01801 In an exemplary embodiment, die process of pulling die segmented expansion cone 
provided by pulling die interieaved and axially aligned cone segments, 600 and 602, upwardly dirough 
die overiapping portions of die casings 468 and/or 470 and die preexisting wellbore casing 716 is 
repeated by repeatedly stroking die pistons, 526, 530, and 536, upwardly by repeatedly a) injecting the 
fluidic material 714 to pressurize die apparatus 400 tiiereby displacing die segmented e^qiansion cone 
upwardly, b) depressurizing die apparatus by halting die injection of die fluidic material, and dien c) 
lifting the elements of die apparatus upwardly using tiie support member 402 in order to properiy 
position the pistons for another upward stroke. 

(01811 Referring to Figs. 35a-351, m an exemplary embodiment, during die operation of die 
apparatus 400, die segmented expansion cone provided by die interleaved and axi^^ 
segments, 600 and 602, may be collapsed thereby moving die cone segments out of axial alignment by 
injecting a ball plug 718 into die apparatus using die injected fluidic material 714 dirou^ die passages 
402a, 404a, 406a, 454a, 450a, 456a, 458a, 476a, 484a, 522a, 529a, 534a, 544a, 554a, 566a. and 588a 
into sealing engagement widi die end of die emergency releasing sleeve 622. The continued mjection 
of die fluidic material 714 following die sealing engagement of die ball plug 718 widi die end of tiie 
emergency releasing sleeve 622 wiU apply a downward longitudinal tensile force to the lower mandrel 

39 



WO03m2487 PCTAJS02/36267 

610. As a result, as illustrated and described above with reference to Fig. 30a. when the downward 
tensile longitudinal force is initially applied to the lower mandrel 610 relative to cone mandrel 588, the 
lower mandrel, the locking dog retainer sleeve 614, and the locking ring retainer 618 are displaced 
downwardly relative to the cone mandrel 588 when the applied tensile foree is sufficient to release the 
locking ring 620 from engagement with the lock ring groove 588d. As illustrated in Fig. 30b, if the 
appUed downward tensile longitudinal foree is sufficient to release the locking ring 620 from 
engagement with the lock ring ff^e 588d, the lower mandrel 610, the locking dog retainer sleeve 
614, and the locking ring retamer 61 8 are displaced downwardly relative to the cone mandrel 588 
thereby displacing the annular recess 614a of the lockmg dog retainer sleeve downwardly relative to the 
locking dogs 61 6. As a result, the locking dogs 61 6 are released from engagement with the locking dog 
g^es 588h of the cone mandrel 588 Aereby permitting the lower cone segments 602. the lower cam 
604. and the lower cone retainer 606 to be displaced downwardly relative to the cone mandrel 588. 
(01821 As illustrated in Fig. 30c, fiirther downward displacement of the lower mandrel 610 then 
causes tiie torsion lockmg pin 612 to engage and displace the release housing 608 downwardly relative 
to the cone mandrel 588 thereby displacing the locking dogs 6 1 6, the lower cone retainer 606. the lower 
cam 604, and the lower cam segments 602 downwardly relative to the cone mandrel. As a result, the 
lower cone segments 602 and the lower cam 604 are displaced downwardly out of axial alignment with 
the upper cam 598 and the upper cam segments 600 thereby collapsing the segmented expansion cone. 
Furthermore, the downward displacement of the locking dog retainer sleeve 614 also displaced the 
locking ring retainer 61 8 and the locking ring 620 downwardly relative to the cone mandrel 588 thereby 
relocatingthelockingringfromthelockringgroove588dtothelockringgroove588e. In this manner, 

the now position of die lower cone segments 602 and the lower cam 604 are thereby releasably fnced 
relative to the cam mandrel 588 by the locking ring 620. 

101831 Referring now to Fig. 36a. an exemplary embodiment of the operation of the pressure 
balance piston 624 during an exemplary embodiment of the operation of the apparatus 400 will now be 
described. In particular, after the dart 704 is positioned and seated in the passage 646a of the lower 
mandrel646.theopenitingpressurewiftintiiepassage622cwillincrease. As a resuh, the operating 
pressure withm the passages 622a will increase thereby increasing the operating pressures within tiie 
passages. 588f and 588g, of the cone mandrel 588, and withm an amiulus 720 defined between the cone 
mandrel 588 and lower mandrel 610. Ihe operating pressure within the amiulus 720 acts upon an end 
face of the presstire balance piston 624 thereby applying a downward longitudinal foree to the cone 
mandrel 588. As a result, the cone mandrel 588 and the lockmg dog retainer sleeve 614 could 
inadvertentiy be displaced away from each other in opposite directions during the pressurization of ti.e 
. interior passages of the apparatus 400 caused by the placement of the dart 704 in the passage 646a of 
the lower mandrel 646 thereby potentially collapsing the segmented expansion cone including the 
interieaved and axially aligned cone segments, 600 and 602. Thus, the pressure balance piston 624, in 
an exemplary embodiment, neutralizes the potential effects of the pressurization of the interior passages 
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oftheappa^tus 400 caused by theplacementofthe dart 704 in the passage 646aoftheto^^ 
646. 

101841 RefeiTing now to Fig. 36b, an exemplary embodiment of the operation of the pressure 
balance piston 624 during another exemplary embodiment of the operation of the apparatus 400 will 
now be described. In particular, during the placement of the ball 718 within the passage 622c of the 
releasing sleeve 622. the interior passage; of the apparatus 400 upstream from the ball are pressunzed. 
However.since the ball718blocks the passage 622c. the passage 622a is not pressurized. Asaiesult. 

the pressure balance piston 624 does not apply a downwanl longitudinal force to the cone mandrel 588. 
AS a result, the pressure balance piston 624 does not interfere with the collapse of the segmented 
expansion cone including the interleaved and axially aligned cone segments. 600 and 602. caused by 
the placement of the boll 718 within the mouth of the passage 622c of the release sleeve 622. 
101851 An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described that includes a float shoe adapted to mate witf. an end of the expandable 
tubular member, an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of the expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to the adjustable expansion mandrel 
adapted to controllably displace the adjustableexpansion mandrel relative to theexpandabU^ 
.embenalockingdevicecoupledtotheactuatoradaptedtocontrollablyengagetheexpanda^^^ 

member, and a support member coupled to the locking device. 

,01861 Amethodforradiallyexpandingandplasticallydeforminganexpandabletubularmember 
within a borehole has been described that includes positioning an adjustable expansion mandrel withm 
the expandable tubular member, supporting the expandable tubular member and the adjustable 
expansion mandrel within the borehole, lowering the adjustable expansion mandrel out of the 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, and 
displacing the adjustable expansion mandrel upwardly relative to the expandable tubular member n 
times to radially expand and plastically deform n portions of the expandable tubular member. 
.01871 Amethodforformingamonodiameterwellborecasinghasbeendescribedthatmcludes 

positioning an adjustable expansion mandrel within a first expandable tubular member, supportmg the 
fin.expandabletub„larmemberandtheadj«stableexpansionmandrelwithinaborehole,lo^^ 

adjustable expansion mandrel out of the first expandable tubular member, increasingtheouts.de 
dimension of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly 
relative to the fn^ expandable tubular member m times to radially expand and plasticaUy deform m 
portionsofthefirstexpandabletubularmemberwithintheborehole,positioningtheadjus^^^^ 

expansion mandrel within a second expandable tubular member, supporting the second expandable 
tubular member and the adjustable expansion mandrel widun the borehole in overiapping relaaon to d.e 
first expandable tubular member, lowering the adjustable expansion mandrel out of the second 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, and 
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displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically defonn n portions of die second expandable tubular 
member within the borehole. 

(0188] An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described that includes a float shoe adapted to mate witfi an end of the expandable 
tubular member, an adjustable expansion mandrel coupled to iJie float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of the expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to the adjustable e}q7ansion mandrel 
adapted to controllably displace the adjustable expansion mandrel relative to the expandable tubular 
membt^, a locking device coupled to the actuator adapted to controllably engage the expandable tubular 
member, a support member coupled to die locking device, and a sealmg member for sealingly engaging 
the expandable tubular member adapted to define a pressure chamber above the adjustable expansion 
mandrel during radial expansion of the expandable tubular member- 

[01891 A method for radially expanding and plastically deforming an expandable tubular member 
within a borehole has been described that includes positioning an adjustable expansion mandrel within 
the expandable tubular member, supporting the expandable tubular member and the adjustable 
e;q>ansion mandrel v^dthin the borehole, lowering the adjustable expansion mandrel out of the 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, 
displacmg the adjustable expansion mandrel upwardly relative to the expandable tubular member n 
times to radially expand and plastically deform n portions of the expandable tubular member within the 
borehole, and pressurizing an interior region of the expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the expandable tubular 
member within the borehole. ■ 

[01901 A method for forming a mono diameter wellbore casing has been described that includes 
positioning an adjustable expansion mandrel within a first expandable tubular member, supporting the 
first expandable tubular member and the adjustable expansion mandrel within a borehole, lowering the 
adjustable expansion mandrel out of the first expandable tubular member, increasing the outside 
dhnension of the adjustable expansion mandrel, displacmg the adjustable e}q>ansion mandrel upwardly 
relative to the first expandable tubular member m times to radially e>ipand and plastically deform m 
portions of the first ejqjandable tubular member within the borehole, pressurizing an interior region of 
tfie first expandable tubular member above the adjustable expansion mandrel during the radial 
expansion and plastic deformation of the fnst expandable tubular member within the borehole, 
positioning the adjustable expansion mandrel vrithin a second expandable tubular member, supporting 
the second expandable tubular member and the adjustable expansion mandrel within the borehole in 
overlapping relation to the first expandable tubular membo-, lowering the adjustable expansion mandrel 
out of the second expandable tubular member, increasing the outside dimension of the adjustable 
expansion ihandrel, displacing the adjustable expansion mandrel upvwutily relative to the second 
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expandable tubular member n times to radially expand and plastically deform n portions of the second 
expandable tubular member within the bofehole, and prcssurizmg an interior region of the second 
expandable tubular member above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the second expandable tubular member within the borehole. 
{0191] An apparatus for drilling a borehole within a subterranean formation and then radially 
expanding and plastically defonnmg an expandable tubular member within the drilled borehole has 
been described that includes a float shoe adapted to mate with an end of the expandable tubular 
member, a drilling member coupled Id the float shoe adapted to drill the borehole, an adjustable 
expansion mandrel coupled to the float shoe adapted to be controUably expanded to a larger outside 
dimension for radial expansion of the expandable tubular member or collapsed to a smaller outside 
dimension, an actuator coupled to Ae adjustable expansion mandrel adapted to controllably displace the 
adjustable expansion mandrel relative to the expandable tubular member, a locking device coupled to 
the actuator adapted to controllably engage the expandable tubular member, and a support member 
coupled to the lockuig device. 

[0192] A method for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that includes positioning an adjustable expansion mandrel within the expandable tubular 
member, coupling a drilling member to an end of the expandable tubular member, drilling the borehole 
using the drillmg member, positioning tfie adjustable expansion mandrel and the expandable tubular 
member within the drilled borehole, lowering the adjustable expansion mandrel out of the expandable 
tubular member, incrtsasing the outside dimension of tlie adjustabte expansion mandrel, and displacing 
the adjustable expansion mandrel upwaidly relative to the expandable tubular member n times to 
radially expand and plastically deform n portions of the expandable tubular member within the drilled 
borehole. 

J0193] A method for forming a mono diameter wellbore casing within a borehole has been 
described that includes positioning an adjustable expansion mandrel within a first expandable tubular 
member, coupling a drilling member to an end of the first expandable tubular member, drilling a first 
section of die borehole using the drilling member, supporting the first expandable tubular member and 
the adjustable expansion mandrel within the drilled fust section of the borehole, lowering the adjustable 
expansion mandrel out of the first expandable tubular member, increasing the outside dimemsion of the 
adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to the 
first expandable tubular member m tunes to radially expand and plastically deform m portions of tiie 
first expandable tubular member within the drilled first section of the borehole, positioning the 
adjustable expansion mandrel witiiin a second expandable tubular member, coupling the drilling 
member to an end of the second expandable tubular member, drilling a second section of the borehole 
using the drilling member, supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first expandable tubular member 
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within the second drilled section of the borehole, lowering the adjustable expansion mandrel out of the 
second expandable tubular member, increasing the outside dimension of the adjustable expansion 
mandrel, and displacing the adjustable expansion mandrel upwardly relative to the second expandable 
tubular member n times to radially expand and plastically deform n portions of the second expandable 
tubular member within the drilled second section of the borehole. 

10194) An apparatus for drilling a bordiole witfiin a subterranean formation and then radially 
expanding and plastically deforming an expandable tubutar member within the drilled borehole has 
been described that includes a float shoe adapted to mate with an end of the expandable tubular 
member, a drilUng member coupled to the float shoe adapted to drill the borehole, an adjustable 
expansion mandrel coupled to the float shoe adapted to be controllably expanded to a larger outside 
dimension for ladial expansion of the expandable tubular member or collapsed to a smaller outside 
dimension, an actuator coupled to the adjustable expansion mandrel adapted to controllably displace the 
adjustable expansion mandrel relative to the expandable tubular member, a locking device coupled to 
the actuator adapted to controUably engage the expandable tubular member, a support member coupled 
to the locking device, and a sealing member for sealing engaging the expandable tubular member 
adapted to define a pressure chamber above the adjustable e:qjansion mandrel during the radial 
expansion of the expandable tubular member. 

(0195) A metliod for drilling a borehole wiAin a subterranean fonnation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that mcludes positioning an adjustable expansion mandrel within the expandable tubular 
member, coupling a drilling member to an end of the expandable tubular member, drilling the borehole 
using the driUmg member, positioning the adjustable expansion mandrel and the expandable tubular 
member within the drilled borehole, lowering the adjustable expansion mandrel out of the expandable 
tubular member, increasingthe outside dimension of the adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to the expandable tubular member n times to radially 
expand and plastically defonn n portions of the expandable tubular member within the drilled borehole, 
and pressuring an interior portion of the expandable tubularmember above the adjustable expansion 
mandrel during the radial expansion and plastic defonnation of the escpandable tubular member witiiin 
the drilled borehole. 

[0196) A medjod for fonning a mono diameter wellbore casing within a borehole has been 
described that includes positioning an adjustable expansion mandrel within a first expandable tubular 
member, coupling a drilling member to an end of the first expandable tubular member, drilling a first 
section of the borehole using the drilling member, supporting the first expandable tubular member and 
the adjustable expansion mandrel within the drilled first section of the borehole, lowering the adjustable 
expansion mandrel out of the first expandable tubular member, increasing the outside dimension of the 
adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to the 
f,Rt expandable tubular member m times to radially expand and plastically deform m portions of the 
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first expandable tubular member within the drilled first section of the borehole, pr^uring m interior 
portion of the first expandable tubular member above the adjustable expansion mandrel during the 
radial expansion and plastic deformation of the first expandable tubular member within the first drilled 
section of the borehole, positioning the adjustable expansion mandrel within a second expandable 
tubular member, coupling the driUingmember to an end of the second expandable tubular member, 

drilling a second section of the borehole using the drilling member, supporting the second expandable 
tubular member and the adjustable expansion mandrel within the borehole in overlapping relation to the 
first expandable tubular member within the second drilled section of the borehole, lowering the 
adjustable expansion mandrel out of the second expandable tubular member, increasingthe outside 
dimension of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly 
n;lative to the second expandable tubular member n times to radially expand and plastically deform n 
portions of the second expandable tubular member within the drilled second section of the borehole, 
and pressuring an interior portion of the second expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the second expandable 
tubular member within tiie drilled second section of the borehole. 

10197] An apparatus for radially expanding and pbistically deforming an expandable tubular 
member has been described that includes a float shoe adapted to mate with an end of the expandable 
tubular member, a first adjustable expansion mandrel coupled to the float shoe adapted to be 
controllably expanded to a first larger outside dimension for radial expansion of the expandable tubular 
member or collapsed to a first smaller outside dimension, a second adjustable expansion mandrel 
coupled to die fin* adjustable expansion mand.^1 adapted to be controllably expanded to a second 
larger outside dimension for radial expansion of the expandable tubular member or collapsed to a 
second smaller outside dimension, an actuator coupled to the first and second adjustable expansion 
mandrels adapted to controllably displace the first and second adjustable expansion mandrels relative to 
the expandable tubular member, a locking device coupled to the actuator adapted to controllably engage 
theexpandabletubularmember.andasupportmembercoupledtothelockingdevice. The fust larger 

outside dimension of the first adjustable expansion mandrel is larger than the second targer outside 
dimension of die second adjustable expansion mandrel. 

101981 A mediod for radially expanding and plastically deforming an expandable tubular member 
withm a borehole has been described thit includes positioning first and second adjustable expansion 
mandrels within the expandable tubular member, supporting the expandable tubular member and the 
first and second adjustable expansion mandrels within the borehole, lowering the first adjustable 
expansion mandrel out of the expandable tubular member, increasing the outside dimension of the first 
adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radially expand and plastically deform a lower portion of the 
expandable tubular member, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwanlly relative to the expandable tubular member, decreasing the 
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outside dimension of the first adjustable expansion mandrel and increasing the outside dimension of the 
second adjustable expansion mandrel, and displacing the second adjustable expansion mandrel 
upwardly relative to the expandable tubular member to radially expand and plastically deform portions 
of the expandable tubular member above the lower portion of the expandable tubular member. Hie 
outside dimension of the fin* adjustable expansion mandrel is greater than the outside dimension of the 
second adjustable e^qiansion mandrel. 

10199) A method for forming a mono diameter wellbore casing has been described that includes 
positioning first and second adjustable expansion mandrekwithinafirstexpandabkta^^^^ 
supporting the first expandable tubular member and the first and second adjustable expansion mandrels 
within aborehole. lowering the first adjustable expansion mandrel out of the first expandable tubular 
member, increasing the outside dimension of the first adjustable expansion mandrel displacing the first 
adjustable expansion mandrel upwardly relative to the first expandable tubular member to radially 
expand and plastically defonn a lower portion of the fast expandable tubular member, displacingthe 
first adjustable expansion mandrel and the second adjustable expansion mandrel downwardly relative to 
the first expandable tubular member, decreasmg the outside dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable expansion mandrel, displacing 
the second adjustable expansion mandrel upwardly relative to the first expandable tubular member to 
radially expand and plastically deform portions of the first expandable tubular member above the lower 
portion of the expandable tubular member, positioning fnst and second adjustable expansion mandrels 
within a second expandable tubular member, supporting the first expandable tubular member and the 
first and second adjustable expansion mandrels within the borehole in overlapping relation to the first 
expandable tubular member, lowering the first adjustable expansion mandrel out of the second 
expandable tubular member, increasing the outside dimension of the first adjustable expansion mandrel, 
displacing the first adjustable expansion mandrel upwardly relative to the second expandable tubular 
member to radially expand and plastically deformalower portion of the second expandable tubular 

member, displacmg the first adjustable expansion mandrel and the second adjustable expansion mandrel 
downwardly relative to the second expandable tubular member, decreasing the outside dimension of the 
first adjustable expansion mandrel ^ increasing the outside dimension of the second adjustable 
expansion mandrel, and displacing the second adjustable expansion mandrel upwanlly relative to the 
second expandable tubular member to radially expand and plastically defonn portions of the second 
expandable tubular member above the lower portion of die second expandable tubular member. The 
outside dimension of the first adjustable expansion mandrel is greater than the outside dimension of the 
second adjustable expansion mandrel. 

10200] An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described durt includes a float shoe adapted to mate with an end of die expandable 
tubular member, a first adjustable expansion mandrel coupled to the float shoe adapted to be 
controUably expanded to a first larger outside dimension for radial expansion of the expandable tubular 
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member or collapsed to a firet smaller outside dimension, a second adjustable expansion mandrel 
coupled to die first adjustable expansion mandrel adapted to be controHably expanded to a second 
larger outside dimension for radial expansion of the expandable tubular member or collapsed to a 
second smaller outside dimension, an actuator coupled to the first and second adjustable expansion 
mandrels adapted to controllably displace the first and second adjustable expansion mandreb relative to 
the expandable tubular member, a locking device coupled to the actuator adapted to controllably engage 
the expandable tubular member, a support member coupled to the locking device, and a sealing member 
for sealingly engaging the expandable tubular adapted to define a pressure chamber above the first and 
second adjustable expansion mandrels during the radial expansion of the expandable tubular member. 
The first larger outside dimension of the first adjustable expansion mandrel is larger than the second 
larger outside dimension of the second adjustable acpansion mandrel. 

{0201J A method for radially expanding and plastically defijiming an expandable tubular member 
within a borehole has been described fliat includes positioning first and second adjustable expansion 
mandrels within the expandable tubular member, supporting the expandable mbular member and the 
firet and second adjustable expansion mandrels witfiin die borehole, lowering tlie first adjustable 
expansion mandrel out of the expandable tubular member, increasing the outside dimension of the first 
adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radially expand and plastically deform a lower portion of the 
expandable tubular member, pressurizing ah interior region of the expandable tubular member above 
the first adjustable expansion mandrel during the radial expansion of the lower portion of die 
expandable tubular member by the first adjustable expansion mandrel, displacing the first adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to die 
expandable tubular member, decreasing the outside dimension of die first adjustable expansion mandrel 
and increasing die outside dimension of die second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwardly relative to die expandable tubular member to radially expand 
and plastically deform portions of die expandable tubular member above die lower portion of die 
expandable tubular member, and pressurizing an interior region of die expandable tubular member 
above die second adjustable expansion mandrel during die radial expansion of die portions of die 
expandable tubular member above the lower portion of tiie expandable tubular member by die second 
adjustable expansion mandrel. The outside dimension of die first adjustable expansion mandrel is 
greater dian die outside dimension of die second adjustable expansion mandrel. 
10202] A metiiod for forming a mono diameter wellbore casing has been described diat includes 
positioning fust and second adjustable expansion mandrels widiin a first expandable tubular member, 
supporting die first expandable tubular member and die first and second adjustable expansion mandrels 
wifliin a borehole, lowering die first adjustable expansion mandrel out of die first expandable tubular 
member, mcreasing die outside dimensio'n of die first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwanily relative to die first expandable tubular member to radially 
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expand and plastically deform a lower portion of the first expandable tubular member, pressurizing an 
interior region of the firet expandable tubular member above the first adjustable expansion mandrel 
during the radial expansion of the lower portion of the first expandable tubular member by the first 
adjustable expansion mandrel, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwardly relative to the first expandable tubular member, decreasing 
the outside dimension of the first adjustable expansion mandrel and increasing the outside dimension of 
the second adjustable expansion mandrel, displacing the second adjustable expansion mandrel upwardly 
relative to the first expandable tubular member to radially expand and plastically deform portions of the 
first expandable tubular member above the lower portion of the expandable tubular member, 
pressurizing an interior region of the first expandable tubular member above the second adjustable 
expansion mandrel during the radial expansion of the portions of the first expandable tubular member 
above the lower portion of the first expandable tubuter member by the second adjustable expansion 
mandrel, positioning first and second adjustable expansion mandrels within a second expandable 
tubular member, supporting the first expandable tubular member and the first and second adjustable 
expansion mandrels within the borehole in overlapping relation to the first expandable tubular member, 
lowering the first adjustable expansion mandrel out of the second expandable tubular member, 
increasing the outside dimension of the fu-st adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the second expandable tubular member to radially 
expand and plastically deform a lower portion of the second expandable tubular member, pressurizing 
an interior region of the second expandable tubular member above the first adjustable expansion 
mandrel during the radial expansion of the lower portion of the second expandable tubular member by 
the first adjustable expansion mandrel, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwardly relative to the second expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the outside 
dimension of the second adjustable expansion mandrel, displacing the second adjustable expansion 
mandrel upwardly relative to the second expandable tubular member to radially expand and plastically 
deform portions of the second expandable tubular member above the lower portion of the second 
expandable tubular member, and pressurizing an interior region of the second expandable tubular 
member above the second adjustable expansion mandrel during the radial expansion of the portions of 
the second expandable tubular member above the lower portion of the second expandable tubular 
member by the second adjustable expansion mandrel. The outside dimension of the first adjustable 
expansion mandrel is greater than the outside dimension of the second adjustable expansion mandrel. 
(02031 An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described that includes a support member, a locking device coupled to the support 
member and releasably coupled to the expandable tubular member, an adjustable expansion mandrel 
adapted to be controllably expanded to a larger outside dimension for radial expansion and plastic 
deformaUon of the expandable tubular member or collapsed to a smaller outside dimension, and an 
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actuator coupled to the locking member and tbe adjustable expansion mandrel adapted to displace the 
adjustable expansion mand«I«pwanlly through the expandable tubular member to .^did 

plastically defom, a portion of the expandable tubular member. In an exemplary embodunent. the 
apparatus farther includes a gripping assembly coupled to the support member and the actuator for 
controllably gripping at least one of the expandable tubular member or another tubular member. In an 
exemplary embodiment, the appar^ further mcludes one or more cup seals coupled to the support 
member for sealingly engaging the expandable tubular member above the adjustable expansion 
mandrel. In an exemplary embodiment, the appanrtus farther includes an expansion mandrel coupled to 
the adjustable expansion mandrel, and a float collar assembly coupled to the adjustable expansion 
mandrel that mcludesafloat valve assembly andasealingsleeve coupled to the float vdveassemW 

adapted to be radially expanded and plastically deformed by the expansion mandrel. 
102041 A method for radially expanding and plastically defonning an expandable tubular member 
within a borehole has also been described that includes supporting the expandable tubular member, an 
hydraulic actuator, and an adjustable expansion mandrel wiAin the borehole, increasing the size of the 
adjustable expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular member. In an exemplao^ embodiment, the meAod further includes 
reducing the size of the adjustable expansion mandrel after the portion of the expandable tubular 
member has been radially expanded and plastically deformed. In an exemplary «nbodiment, the 
method farther includes fluidicly sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of tiie adjustable expansion mandrel. In an 
exemplary embodiment, the method farther includes permitting the position of the expandable tubular 
member to float relative to the position of the hydraulic actuator after fluidicly sealing the radially 
expanded and plastically deformed end of the expandable tubular member. In an exempUuy 
- embodiment, the method farther includes injecting a hardenable fluidic sealing material into an ammlus 
between the expandable tubular member and a preexisting structure after permitting the position of die 
expandabletubularmembertofloatrelativetothepositionofthehydraulicactuator. In an exemplary 

embodiment, the method farther includes increasing the size of tiie adjustable expansion mandrel after 
permitting the position of the expandable tubular member to float relative to the position of the 
hydraulic actuator. In an exemplary embodiment, the method farther includes displacing ti>e adjustable 
expamioncone upwardly relative to ti.e expandable tubular member to radially expand and plastiw^^^ 

deform another portion of the expandable tubular member. In an exemplao' embodimenVthe method 
farther includes if ti« end of tiie otiier portion of the expandable tabular member overlaps wrth a 
preexistingstructure,ti,en m.t permitting the position of the expandable tubular member to float relative 
to tiie position of the hydraulic actuator, and displacing the adjustable expansion cone upwardly relative 
to ti,e expandable tubular member using tiie hydraulic actuatorto radially expand and plastically 
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defonn the end of the other portion of the expandable tubular member that overlaps vith the preexisting 

Structure. 

[02051 A method for forming a mono diameter wellbore casing within a borehole that includes a 
preexisting wellbore casing has been described that includes supporting the expandable tubular 
member, an hydraulic actuator, and an adjustable expansion mandrel within the borehole, increasing the 
size of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly 
relative to the expandable tubular member using the hydraulic actuator to radially expand and 

plastically deform a portion of the expandable tubular member, and displacing the adjustable expansion 
mandrel upwardly relative to the expandable tubular member to radially expand and plastically deform 
the remaining portion of the expandable tubular member and a portion of the preexisting wellbore 
casingthatoverlapswithanendoftheremainingportiottoftheexpandabletubutarmember. Inan 

exemplaiy embodiment, the method further includes reducing the size of the adjustable expansion 
mandrel after the portion of the expandable tubular member has been radially expanded and plastically 
deformed. In an exemplaiy embodiment, the method further mcludes fluidicly sealing the radially 
expanded and plastically deformed end of the expandable tubular member after reducing the size of the 
adjustable expansion mandrel. In an exemplary embodiment, the method fiirther includes permitting 
the position of the expandable tubular member to float relative to the position of the hydraulic actuator 
after fluidicly sealing the radially expanded and plastically defonned end of the expandable tubular 
member. In an exemplary embodiment, the method fiirther includes injecting a hardenable fluidic 
sealing material into an amiulus between the e4.andable tubular member and Ae borehole after 
permitting the position of the expandable tubular member to float relative to the position of Uie 
hydraulic actuator. In an exempW embodiment, the method further includes increasing the size of the 
adjustable expansion mandrel after permitting the position of the expandable tubular member to float 
relative to tlie position of the hydraulic actuator. In an exemplary embodiment, the method further 
includes displacing the adjusUble expansion cone upwardly relative to the expandable tubular member 
to radially expand and plastically deform the remaining portion of the expandable tubular member. In 
an exemplaiy embodiment, the method fiirther includes not pennitting the position of the expandable 
tubular member to float relative to the position of die hydraulic actuator, and displacmg the adjustable 
expansion cone upwardly reUitive to the expandable tubular member usmg ti« hydmulic actuator to 
raiially expand and plastically deform the end of the remaining portion of the expandable tubular 
member that overlaps with the preexistingwellbore casing after not permitting the position of die 

expandable tubular member to float relative to the position of the hydraulic actuator. 
(0206) It is understood that variations may be made in the foregoing without departing fiom the 
scope of the invention. For example, the teachings of the present illustrative embodiments may be used 
toprovideawellborecasing.apipeline,orastructuralsupport. Furthermore, the elements and 
teachings of the various illustrative embodiments may be combined in whole or in part in some or all of 
ti,e illustrative embodiments. In addition, the expansion surfaces of the upper and lower cone 
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segments, 600 and 602, may include any form of inclined surfece or combination of inclined surfaces 
such as. for example, conical, spherical, elliptical, and/or parabolic that may or may not be faceted. 
Finally, one or more of the steps of the methods of operation of the exemplary embodiments may be 
omitted and/or performed in another order. 

(02071 Although illustrative embodiments of the invention have been sbovm and described, a wide 
range of modification, changfs and substitation is contemplated in die foregoing disclosure. In some 
instances, some features of the present invention may be employed widiout a corresponding use of the 
odier features. AccOTdingly, it is appropriate that the appended claims be construed broadly and in a 
manner consistent with the scope of the invention. 
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1. An apparatus for radially expanding and plastically defonning an expandable tubular member, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member, 
an adjustable expansion mandi«l coupled to the float shoe adapted to be controllably 
ejqranded to a larger outside dimension for radial e3q)ansion of the expandable 
tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

di^lace Ae adjustable expansion mandrel relative to the expandable tubular 

member; 

a locking device coupled to the actuator adapted to controllably engage the expandable 

( tubular member, and 
a support member coupled to the locking device. 

2. A method for radially expanding and plastically deforming an expandable tubular member 

within a borehole, comprising: 

positioning an adjustable expansion mandrel within the expandable tubular member, 
supporting the ecpandable tubular member and the adjustable expansion mandrel within the 
borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member, 

increasing *e outside dimension of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially^expand and plastically deform n portions of the expandable 

tubular member. 

3. A mediod for foiming a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion mandrel within a first expandable tubular member, 
supporting the first expandable tubular member and the adjustable expansion mandrel within a 
bor^ole; 

lowering the adjustable expansion mandrel out of the first expandable tubular member, 
increasing the outside dimension of tiie adjustable expansion mandrel; 
displacing the adjustable expansion mandrel upwardly relative to the fust expandable tubular 
member m times to radially expand and plastically deform m portions of the first 

expandable tubular mem6er within the borehole; 
positioning the adjustable expansion mandrel within a second expandable tubular member, 
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supporting the second expandable tubular member and the adjustable expansion mandrel withm 
the borehole in overlapping relation to the first expandable tubular member, 

lowering the adjustable expansion mandrel out of the second expandable tubular member. 

increasing the outside dimension of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of the second 
expandable tubular member wiftin the borehole. 

4. Anapparatusforradiallyexpandingandplasticallydeforminganexpandabletubularmember, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member, 
an adjustable expansion mandrel coupled to the float shoe adapted to be contiollably 
expanded to a larger outside dimension for radial expansion of the expandable 

tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controUably 

displace the adjustable expansion mandrel relative to the expandable tubular 
member, 

a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member, 
a support member coupled to the locking device; and 

a sealing member for sealingly engaging the expandable tubular member adapted to 
defme a pressure chamber above the adjustable expansion mandrel during 
radial expansion of the expandable tubular member. 

5. A method for radially expanding and plastically defom,ing an expandable tubular member 
within a borehole, comprising; 

positioning an adjustable expansion mandrel within the expandable tubular member. 

supporting the expandable tubular member and the adjustable expansion mandrel wiAin tf»e 
borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member, 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the expandable 

tubular member widiin Ae borehole; and 
pressurizing an interior region of the expandable tabular member above the adjustable 

expansion mandrel during the radial expansion and plastic deformation of the 

expandable tubular member within the borehole. 
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6, A method for forming a mono diameter weilbore casing, comprising: 

positioning an adjustable expansion mandrel witfiin a first expandable tubular member, 
supporting the firet e)q)andable tubular member and the adjustable expansion mandrel within a 
borehole; 

lowering the adjustable expansicm mandrel out of the fust e>q>andable tubular member, 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 

member m times to radially expand and plastically deform m portions of the first 

expandable tubular member within the borehole; 
pressurizing an interiw region of the first expandable tubular member above the adjustable 

expansion mandrel during tfie radial expansion and plastic deformation of the first 

e?q>andable tubular member within the borehole 
positioning the adjustable expansion mandrel within a second expandable tubular member, 
supporting the second expandable tubular member and the adjustable expansion mandrel within 

the borehole in overiapping relation to the fust expandable tubular member, 
lowering the adjustable expansion mandrel out of the second expandable tubular member, 
increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of the second 

expandable tubular member within the borehole; and 
pressurizing an interior region of the second expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the second 

expandable tubular member within die borehole. 

7 An apparatus for drilling a borehole within a subterranean formation and then mdially 
expanding and plastically deforming an ejqandable tubular member within the drilled borehole, 
comprising: 

a float shoe adapted to male with an end of the e^qjandable tubular member, 

a drilling member coupled to the float shoe adapted to drill the borehole; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimension for radial expansion of the e3q)andable 

tubular member or collapsed to a smalte outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable expansion mandrel relative to die expandable tubular 

member; 
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a locking device coupled to the actuator adapted to controUably engage the expandable 

tubular member, and 
a support member coupled to the locking device. 

8. A method for drilling a borehole within a subterranean formation and then radially expanding 
and plastically deforming an expandable tubular member within the drilled borehole, comprising: 
positioning an adjustable expansion mandrel within the expandable tubular member, 
coupling a drilling member to an end of the expandable tubular member, 
drilling the bordjole using the drilling member, 

positioning the adjustable expansion mandrel and the expandable tubular member within the 
drilled borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member. 

incieasmg the outside dimension of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the expandable Uibular 

member n times to radially expand and plastically deform n portions of Ae expandable 

tubular member within die drilled borehole. 

9. A method for forming a mono diameter wellbore casing within a borehole, comprising: 
positioning an adjustable expansion mandrel within a first expandable tubular member, 
coupling a drilling member to an end of the first expandable tubular member, 
drilling a first section of tiie bordiole using the drilling member, 

supporting the first expandable tubular member and the adjustable expansion mandrel within 

the drilled first section of the borehole; 
lowering the adjustable expansion mandrel out of the first expandable tubular member, 
increasmg the outside dimension of the adjustable expansion mandrel; 
displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 
member m times to radially expand and plastically deform m portions of the fust 
expandable tubular member within the drilled first section of the borehole; 
positioning the adjustable expansion mandrel whhm a second expandable tubular member, 
coupling the drilling member to an end of the second expandable tubular member, 
drilling a second section of die borehole using die drilling member, 

supporting the second expandable tubular member and the adjustable expansion mandrel within 
the borehole in overlapping relation to the first expandable tubular member whhm the 
second drilled sectim of the borehole; 
lowering the adjustable expansion mandrel out of the second expandable tubular member, 
increasing the outside dimension of flie adjustable expansion mandrel; and 
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displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of the second 
expandable tubular member within die drilled second section of the borehole. 

1 0. An apparatus for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member, 

a drilling member coupled to the float shoe adapted to drill the borehole; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimension for radial expansion of the expandable 

tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable expansion mandrel relative to the expandable tubular 

member, 

a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member; 
a support member coupled to the locking device; and 

a sealing member for sealing engaging the expandable tubular member adapted to 

define a pressure chamber above the adjustable expansion mandrel during the 
radial expansion of the expandable tubular member, 

1,1 . A method for drilling a borehole within a subterranean formation and then radially expanding 
Ld plastically deforming an expandable tubular member within the drilled borehole, comprising: 
positioning an adjustable expansion mandrel witiiin the expandable tubular member, 
coupling a drillmg member to an end of the expandable tubular member, 
drilling the borehole using the drilling member, 

positioning the adjustable expansion mandrel and the expandable tubular member within the 
drilled borehole; 

lowering the adjustable expansicMi mandrel out of the expandable tubular member, 

mcreasing fte outside dimension of die adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to die ejqmdable tubular 

member n times to radially expand and plastically deform n portions of the expandable 

tubular member witfiin the drilled borehole; and 
pressuring an interior portion of the expandable tubular member above the adjustable expansion 

mandrel during the radial expansion and plastic deformation of the expandable tubular 

member within the drilled borehole. 
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A method for forming a mono diameter weWbore casing >vithin a borehole, co^^^^ 
positioning an adjustable expansion mandrel within a first expandable tubular member; 
coupling a drilling member to an end of the first expandable tubular member, 
drilling a first section of the borehole using the drilling member, 

supporting the first expandable tubular member and the adjustable expansion mandrel within 

the drilled first section of the borehole 
lo>vering the adjustable expansion mandrel out ofthe first expandable tubular member. 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 
member m times to radially expand and plastically deform m portions of the first 
expandable tubular member within the drilled first section of the borehole; 

pressuring an interior portion of the first expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the first 
expandable tubular member within the fustdriUed section of the borehole; 

positioning the adjustable expansion mandrel within a second expandable tubular member; 

coupling the drilling member to an end of the second expandable tubular member. 

drilling a second section of the borehole using the driUing member; 

supporting the second expandable tubular member and the adjustable expansion mandrel withm 
the borehole in overlappingrelation to the first expandable tubular member withm the 

second drilled section of the borehole; 
lowering the adjustable expansion mandrel out of the second expandable tubular member, 
increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of the second 
expandable tubular member within the drilled second section of the borehole; and 

p^ssuringan interior portion ofthe second expandable tubular member above the adjustable 
expansion mandreWuring the radial expansion and plastic deformation ofthe second 
expandable tubular member within the drilled second section ofthe borehole. 



13, An apparatus 
comprising: 



for radially e.xpanding and plastically deforming an expandable tubular member. 



float shoe adapted to mate with an end ofthe expandable tubular member, 
first adjustable expansion mandrel coupled to the float shoe adapted to be 

controllably expanded to a first larger outside dimension for radial expansion 
ofthe expandable tubular member or collapsed to a first smaller outside 
dimension; 
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a second adjustable expansion mandrel coupled to the first adjustable expansion 
mandrel adapted to be controllably expanded to a second larger outside 
dimension for radial e^qmsion of the expandable tubular member or collapsed 
to a second smaller outside dimension; 

an actuator coupled to the first and second adjustable expansion mandrels adapted to 
controllably displace flie first and second adjustable expansion mandrels 
relative to the expandable tubular member, 

a locking device coupled to the actuator adapted to controllably engage tiie expandable 
tubular member; and 

a support member coupled to the locking device; 

wherein the first larger outside dimension of the first adjustable expansion mandrel is 
larger than die second larger outside dimension of die second adjustable 
expansion mandrel. 

14. A method for radially expanding and plastically deforming an expandable tubular member 
within a borehole, comprising: 

positioning first and second adjustable expansion mandrels within the expandable tubular 

member; 

supporting the expandable tubular member and the first and second adjustable expansion 

mandrels within die b<Mrehole; 
lowering the first adjustable expansion mandrel out of the ejq)andable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the expandable tubular 

member to radially expand and plastically deform a lower portion of the expandable 

tubular member, 

displacmg the fust adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the expandable mbular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the expandable tubular 

member to radially expand and plastically deform portions of the expandable tubular 

member above the lower portion of the expandable tubular member, 
wherein the outside dimension of the first a(5ustable e?q>ansion mandrel is greater than the 

outside dimension of the second adjustable expansion mandrel 

1 5. A method for forming a mono diameter wellbore casing, comprising: 
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positioning first and second adjustable expansion mandrels within a fiist expandable tubular 
member; 

supporting the first expandable tubular member and the first and second adjustable expansion 

mandrels wiAin a borehole; 
lowering the first adjustable expansion mandrel out of the first expandable tubular member, 
increasing die outside dimension of the first adjustable expansion mandrel; 
displacing the fiist adjustable expansion mandrel upwardly relative to the first expandable 

tubular member to radiaUy expand and plastically deform a lower portion of the first 

expandable tubular member; 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to Ae first expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mkndrel and increasing the 

outside dimension of die second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the first expandable 

tubular member to radially expand and plastically deform portions of the first 

expandable tubular member above the lower portion of the expandable tubular 

member; 

positioning first and second adjustable expansion mandrels witiiin a second expandable tubular 
member; 

supporting the first expandable tubular member and the first and second adjustable expansion 
mandrels within the borehole in overlapping relation to the first expandable tubular 

member; 

lowering the first adjustable expansion mandrel out of the second expandable tubular member. 

increasing the outside dimension of the first adjustable expansion mandrel; 

displacing the first adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform a lower portion of the second 

expandable tubular member; 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the second expandable tubular member, 
decreasing the outside dfanension of the first adjustable expansion mandrel and increasing the 

outside dimensirai of the second adjustable expansion mandrel; and 
displacing the second adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radiaUy expand and plastically deform portions of die second 

expandable tubular member above the lower portion of the second expandable tubular 

member, 

wherein the outside dimension of the first adjustable expansion mandrel is greater than the 
outside dimension of the second adjustable expansion mandrel. 
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16. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member. 

a first adjustable expansion mandrel coupled to the float shoe adapted to be 

controUaWy expanded to a first larger outside dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 

a second adjustable expansion mandrel coupled to the first adjustable expansion 

mandrel adapted to be controllably expanded to a second larger outside 

dimension for radial expansion of the expandable tubular member or collapsed 

to a second smaller outside dimension; 
an actuator coupled to the first and second adjustable expansion mandrels adapted to 

controllably displace the first and second adjustable expansion mandrels 
relative to the expandable tubular member, 
a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member, 
a support member coupled to the locking device; and 

a sealing member for sealingly engaging the expandable tubular adapted to define a 
pressure chamber above the first and second adjustable expansion mandrels 
during the radial expansion of the expandable tubular member, 

wherein the first larger outside dimension of the first adjustable expansion mandrel is 
larger than the second larger outside dimension of the second adjustable 
expansion mandrel. 

17. A method for radially expanding and plastically deforming an expandable tubular member 

within a borehole, comprising: 

positioning first and second adjustable expansion mandrels within the expandable tubular 

member, 

supporting the expandable tubular member and the first and second adjustable expansion 

mandrels within the borehole; 
lowering the first adjustable expansion mandrel out of the expandable tubular member, 

increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the expandable tubular 
member to radially expand and plastically deform a lower portion of the expandable 

tubular member. 
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pressurizingan interior region Of the expandable.tobular member 

expansion mandrel during the radial expansion of the lower portion of the expandable 

tubular member by the first adjustable e:qpansion mandrel; 
displacing the adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to tiie expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the expandable tubular 

member to radially expand and plasticaUy deform portions of the expandable tubular 

member above the lower portion of the expandable tubular member, and 
pressurizing an interior region of the expandable tubular member above the second adjustable 

expansion mandrel during the radial expansion of the portions of the expandable 

tubular member above the lower portion of the expandable tubular member by the 

second adjustable expansion mandrel; 
wherein the outside dimension of the fust adjustable expansion mandrel is greater than the 

outside dimension of flie second adjustable expansion mandrel. 

A medjod for forming a mono diameter wellbore casing, comprising: 

posHioning first and second adjustable expansion mandrels within a first expandable tubular 

member, 

supporting the first expandable tubular member and the first and second adjustable expansion 

mandrels within a borehole; 
lowering the first adjustable expansion mandrel out of the first expandable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the first expandable 

tubular member to radially expand and plastically deform a lower portion of the first 

expandable tubular member, 
pressurizing an interior region of the first expandable tubular member above the fust adjustable 

expansion mandrel during the radial expansion of the lower portion of the first 

expandable tubular member by the first adjustable expansion mandreU 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative tO the first «q)andable tubular memben 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing tiie second adjustable expansion mandrel upwardly relative to the first expandable 

tubular member to radialFy expand and plastically deform portions of the first 
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expandable tubular member above the lower portion of the expandable tubular 

member, 

pressurizing an interior region of the first expandable tubular member above the second 

adjustable expansion mandrel during the radial expansion of the portions of the first 
expandable tubular member above the lower portion of the first expandable tubular 
member by die second adjustable expansion mandrel; 

positioning first and second adjustable expansion mandrels within a second expandable tubular 
member; 

supporting the fi«t expandable tubular member and the first and second adjustable expansion 
mandrels within the borehole in overlapping relation to the first expandable tubular 

member; 

lowering the first adjustable expansion mandrel out of the second expandable tubular member, 

increasing the outside dimension of the first adjustable expansion mandrel; 

displacing the first adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform a lower portion of the second 
expandable tubular member; 

pressurizing an interior region of the second expandable tubular member above the first 

adjustable expansion mandrel during the radial expansion of the lower portion of the 
second expandable tubular member by the first adjustable expansion mandreU 

displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 
downwardly relative to the second expandable tubular member. 

decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the second expandable 
tubular member to radially expand and plastically defomi portions of the second 
expandable tubular member above the lower portion of the second expandable tubular 

member, and 

pressurizing an interior region of the second expandable tubular member above the second 

adjustable expansion mandrel during the radial expansion of the portions of the second 

expandable tubular member above the lower portion of the second expandable tubular 
member by tiie second adjustable expansicm mandrel; 
wherein the outside dimension of the first adjustable expansion mandrel is greater than the 
outside dimension of the second adjustable expansion mandrel. 

,9. An apparatus for radially expanding and plastically deforming an expandable tubular member. 

comprising: 

a support member, 
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a locking device coupled to tbe support member and releasably coupled to the 

expandable tubular member, 

an adjustable expansion mandrel adapted to be controllably expanded to a larger 
outside dimension for radial expansion and plastic deformation of the 
expandable tubular member or collapsed to a smaller outside dimension; and 

an actuator coupled to the locking member and the adjustable expansion mandrel 
adapted to displace the adjustable expansion mandrel upwardly through die 
expandable tubular member to radially expand and plastically deform a portion 
of the expandable tubular member. 

20 The apparatus ofclaim 19, further comprising: 

a gripping assembly coupled to the support member and the actuator for controllably 
gripping at least one of the expandable tubular member or another tubular 

member. 

21 The apparatus of claim 19, further comprising: 

one or more cup seals coupled to the support member for sealingly engaging the 
expandable tubular member above the adjustable expansion mandrel. 

22. The apparatus of claim 19, fiufter comprising: 

an expansion mandrel coupled to the adjustable expansion mandrel; and 
a noat collar assembly coupled to the adjustable expansion mandrel comprising: 
a float valve assembly; and 

a sealing sleeve coupled to the float valve assembly adapted to be radially 
expanded and plastically deformed by the expansion mandrel. 

23. Amethodforradiallyexpandingandplasticallydeforminganexpandabletubularmem^ 

within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable expanston 

mandrel within Ae bordiole; 
increasing the size of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically defom. a 
portion of the expandable tubular member. 

24. The metiiod of claim 23. fintiier comprising: 
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reducing the size of the adjustable expansion mandrel after the portion of the expandable 
tubular member has been radially expanded and plastically deformed. 

> 

The method of claim 24, fiirther comprising: 

fluidicly sealing the radially expanded and plastically deformed end of the expandable tubular 
member after reducing the size of the adjustable expansion mandrel. 



The method of claim 25, fiirther comprising: 

permitting the position ofthe expandable tubular member to float relative to the position of the 
hydraulic actaator after fluidicly sealing the radially expanded and plastically deformed 
end of die expandable tubular member. 

The method of clann 26, fintiier comprising: 

injecting a hardenable fluidic sealing material into an annulus between the expandable n,bular 
member and a preexisting structure after permitting die position of die expandable 
tubular member to float relative to die position of die hydraulic actuator. 

The mediod of claim 26, fiirther comprising: 

increasing the size of the adjustable expansion mandrel after permitting the position of *e 
expandable tubular member to float relative to die position of die hydraulic actuator. 

The mediod of claim 28, fiirdier comprising: 

displacing die adjustable expansion cone upwardly «lative to die expandable tubular member 
to radially expand and plastically deform anotiier portion of die expandable tubular 

member. 



The mediod of claim 29, fiirtiier comprising: 

if die end of die odier portion of d« expandable tubular member overiaps wid. a preexisting 
Structure, then 

not permitting die position of d« expandable tubular member to float relative 
to die position of die hydraulic actuator, and 

displacingtiie adjustable expansion cone upwaidly relative to die expandable 
tubular member usingtiie hydraulic actuator to radially expand and 
plastically defonn die end of die odier portion of tiie expandable 
tubular member diat overlaps witii die preexisting structure. 



64 



wo 03/042487 PCT/LS02/36267 

Ametbodforfonningamono diameter .veUbore casing withinaboreholefl^^ 

preexisting wellbore casing, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable expansion 

mandrel within the borehole; 
increasing the size of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and pUi^cally deform a 
portion of the expandable tubular member, and 
displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member to n«JiaUy expand and plastically deform the remaining portion of the 
expandable tubular member and a portion of the preexisting wellbore casing that 
rlaps with an end of the remaining portion of the expandable tubular member. 



overli 



The method of claim 31, further comprising: 

reducing the size of d,e adjustable expansion mandrel after the portion of the expandable 
tubular member has been radially expanded and plastically defonned. 

The method of claim 32, further comprising: 

fluidicly sealing the nuiially expanded and plastically deformed end of the expandable tubular 
member after reducing the size of the adjustable expansion mandrel. 

The mediod of claim 33, further comprising: 

permitting the position of Ae expandable mbular member to float relative to the position of the 
hydraulic actuator after fluidicly sealing the radially expanded and plastically deformed 
end of die expandable tubular member. 

The method of claim 34, fimher comprising: 

injecting a hardenable fluidic sealing material mto an annulus between the expandable tubular 
member and the borehole after permitting the position of the expandable tubular 
member to float relative to the position of the hydraulic actuator. 

The method of claim 34, fiirther comprising: 

increasing the size of the adjustable expansion mandrel after pennitting the position of the 

expandable tubular member to float relative to the position of *e hydraulic actuator. 

The method of claim 36. further comprising: 
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displacing the adjustable expansion cone upwardly relative to the expandable tubular member 
to radially expand and plastically defonn the remaining portion of the expandable 
tubular member. 

The method of claim 37, further comprising: 

not permitting the position of the expandable tubular member to float relative to the position of 
the hydraulic actuator, and 

displacing the adjustable expansion cone upwardly relative to the expandable tubular member 
using the hydraulic actuator to radially expand and plastically deform the end of the 
remaining portion of the expandable tubular member that overlaps with the preexisting 
wellbore casing after not permitting the position of the expandable tubular member to 
float relative to the position of the hydraulic actuator. 
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AMENDED CXAIMS 
[received by the International Bureau on 16 July 2004 (1 6.07.04); 
original claims 1-38 amended, claims 39-204 added] 

Claims 

What Is claimed fe: 

1 . An apparatus for radially ^qisandlng and piastically defiDrmlng an expandable tubular 
member, comprising: 

a fioat shoe adapted to mate with an end of the expandable tubular member; 

an adjustable expansion mandrel coupled to the float shoe adapted to be contmllab V 

expanded to a larger outside dimension for radial expansion of tiie 

expandable tubular member or ooOapsed to a OT^IIer out^de dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to contnollably 

displace the adjustable expansion mandrel relative to the expandable tubular 

member, 

a locking device coupled to the actuator adapted to oontnoUably engage the 

expandable tubular member, and 
a support member coupled to the loddng device. 

2. A method for radially expanding and plastically defonning an expandable tubular 
member within a borehole, compri^ng: 

positioning an adjustable expansion mandrel v^in the expandable tubular member; 
e^pporting the expandable tubular member and ^e adjustable expansion mandrel 
wrfthin the borehole; 

lowering the adiustabie expansion mandrel out of the expandable tubular member; 
Increasing the outside dimension of the adjustable expansion mandr^; and 
displadng the adjustable expansion mandrel upwardly relative to the expandable 

tubular men^r n times to radially expand and plastically deform n portions of 

the expandable tubular nvember. 

3. A method for fonning a mono diameter wellbore casing, comprising: 
positioning an adjustable expansion mandrel within a first expar)dable tubular memt)er, 

supporting the first expandable tubukr member and the adjustable expansion 

mandrel within a borehole; 
lowering the adjustable expansion mandrel out of the first expandable tubular 

member; 

Increasing the outside dimension of the adjustable expansion mandrel; 

S2A 
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displacing tte ad}ustable expansion rrandml upwardly relative to the first e)qoandable 
tubuteir TTteml>er m times to radially expand and plastically deform m portions 
of the first expandable tubular member within the borehole; 

positbning the adjustable expansion mandrel within a second expandat>le tutiular 
memt)er» 

supporting the second expandable tubular mmber and the adiustable expansion 
mandrel ^withln the tiorehole in overlapping relation to the first expandable 
tubular member; 

loweting the adjustable expansion mandrel out of the second expandable tubular 
member: 

increasing the outside dimen^on of the acQustable expansion mandrel; and 
displacing the adjustable expansion mandrel upwardly relative to the second 

expandable tubular member n times to radially expand and plastically deform 
n porBons of the second expandable tubular member within the borehole. 



4. An appafBtus for radially expanding and ptesficatly defonming an expandable tubular 
member, comprising: 

a float shoe adapted to mate vA&\ an end of the expandable tubular memben 

an adjustable expansion mandrel coupled to the float shoe adapted to be contmllaWy 

©?q>anded to a larger outside dimension for radial expansion of the 

expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to contmllably 

displaoe the adjustable expansion mandrel relative to the expandable tubular 

member, 

a locking de\^ce coupled to the actuator adapted to controllably engage ttie 

expancteble tubu^ member; 
a support member coupled to the locking device; and 

a sealingmanber for seaDngly engaging the expandable tubular member adapted to 
define a pressi^e chamtter above the adjustable expansion mandrel dunng 
rnd^l expansion of the axparxlable tubular merrter. 

5. A method fix radially expanding and plastically defbrrrrir^ an expandable tubular 
member within a borehole, comprising: 

positioning an adjustable expansion mandrel wrfthin the expandable tubular member; 

53A 
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supporting the expandable tubular member and the ac^ustable expansion mandrel 
within the borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular memben 

increasing the cAitslde dimension of the adjustable expansion mandrel; 

displacing the adjustable expansioh mandrel upwatdly relative to the expandable 

tubular member n times to radally expand and plastically defbmn n portions of 
the expandable tiAular member wtthin the borehole; and 

pr^surizlng an interior region of the expandable tubular member aboNre the 
adjustable expansbn mandrel dur!r>g the radial expansion and plastic 
deformation of the expandable tubular member wthin the bor^a 

A method for fbnrTlng a mono diameter wellbore casing, comprising: 
positioning an adji^table expansion mandrel within a ftnst e^qoandable tubiJar 
member; 

supporting the first expandable tubular member and the adjustable expansion 

mandrel within a borehole; 
lowering the adjustable expansion mandrel out of the first expandable tubular 

member; 

increasing the outside dimer^sicm of the adjustable expai^lon mandrel; 

displacing the adjustable e^ansion mandrel upwardly relative to the first expandable 
tubular member m times to radially expand and plastically defonm m portions 
of the first expandable tutnilar menriber wtthin the borehole; 

pressurizing an Interior region of the first expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
d^ormatron of the first expandable tubular member within the borehole; 

posittontng the adjustable expansion mandrel vrithin a second extendable tubular 
member; 

supporting the second expandable tubular member and the adjustable expansion 
rrandrel within tfie borehole in overlapping relation to the first expandable 
tubular member, 

lowering the adf)ustable expansion nemdrel out of fte »cond expandable tubuter 
member; 

increasmg ttie outside dimension of the acflustabte expansion mandrel; 
displacing the adjustable expansion mandrel upwardly relative to the second 
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expandable tububr merhber n times to radiaDy expand and plastically deform 
n portions of the second expandable tubular meinber within the borehole; and 
pressurizing an Interior region of the second expandable tubular member above the 
adjustable expansion n^rei during the radia! expansion and plastic 
defonnafion of the second expandable tubular mentiter within the borehole, 

7, An apparatus for drilling a borehc^ wffhin a sidrterranean formation and tfien radially 
expanding and plastically defonning an expandable tubular member Within the drilled 
borehole, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 

a drilling member coupled to the float shoe adapted to drill the borehole; 

an adjustable expansion mandrel coupled to the float shoe adapted to be oontrollat^ly 

expanded to a larger outside dimension for radial expansion of the 

expandable tubular member or collapsed to a smafter outside dimension; 
an actuator coupled to the adfiustable expansion mandrel adapted to controttably 

displace the adjustable esq^sion mandrel relate to the expandable tubular 

member; 

a foddng device coupled to the actuator adapted to oontrollabty engage the 

exparKlabie tubular member; and 
a support member coupled to the locking de\dce. 

8. A method for dnlllng a borehole withbi a subterranean formation and then radially 
expanding and plastically defonming an expandable tubular member within the drilled 
borehole^ comprising: 

positioning an adjustable exparelon mandrel within the expandable tubular member; 
coupling a drying menUierto an eni of the expandabfe tubuter member; 
drilling ttie borehole using the drilling member; 

posftioning the adjustable expanslcvi mandrd and the expandable tubular member 

within tine drilled borehole: 
lowering the ac^ustable expand mandrel out of the e)q;)andable tubular m^ber, 
incn^ng the outside dlmenskm of the adjustable expansion mandrel; and 
displacing the adjustable expansit^ mandrel upwardly relative to tiie ^cpandable 

tubular ntember n times to radtelly expand and plastically defomi n portions of 
tiie expandable tubular member wftiitn the dnHed borehole. 
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9. A method for foiming a n(v>no diameter vvelR^^ 
comprising: 

positioning an acQustable expansion mandrei within a first expandable tubular 
member; 

coupling a drflltng member to an end of the first expandable tubular member; 

drilling a first section of the borehole using the driDIng member, 

supporfing the first expandable tubular member and the acQiBtable expansion 

mandrel within the drilled finst section of the borehole; 
lowering the acfiustable expansion mandrei out of the first expandable tubular 

member, 

increasing the outside dimension of the adjustable expan^on mandrei; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular member m ^es to radially expand and plas&cally deform m portions 
of the first expandable tubular member within the dnlled first secHon of the 
borehole; 

positioning the acQustable expansbn mandrel within a second expandable tubular 
member; 

coupfing the drilling member to an end of the second expandable tubular memben 
drilling a second section of the borehole using the drilmg member, 
supporting the second escpandabb tubular member and the adjustable e?(pansion 
mandrel v\rithin the t>orehote in overiapping relation to the first expandable 
tubular member vrfWn the second dmied section of the borehole; 
towedng the adjustable e>q>an$ton mandrel out of the second expandable tubular 
member; 

increasing the outside dimension of the acQustable expansion mandrel; and 
displacing ttie adjustable expansion mandrel upwardly relative to the second 

expandable tubular member n times to radially expand and plastically defom) 
n porfions cf tiie second expandable tubular member vv^ln the drilled second 
section of the borehole. 

10. An apparatus for drilling a borehole vdthin a subterranean fonnation and then radially 
expanding and plastically deforming an expandable tubular member \A4thin the drilled 
borehole, comprising: 
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a float shoe adapted to mate with an end orfthe expandable tubular nnember; 

a drilling member coupfed to the float shoe adapted to drill the borehole; 

an adjustable expar^fon mandrel coupled to the float shoe adapted to be controilably 

expanded to a larger outside dimension for rad^ expand of the 

expandable tubular' mennber or oollapsed to a smaller outside dimension; 
an actuator coupled to tha acyusbbie expansion marrirel adapted to controliabty 

d'epiace the acQt^table racpansion mandrel reldtive to the expandable tubular 

member, 

a locking device coupl^ to the actuator acfeii^ to oontrollably engage the 

expandable tubular member, 
a support member coupled to the locking devtee; and 

a sealing member for sealing engaging the expandable tubular member adapted to 
define a pressure diamber above the adjustable expansion mandrel during 
the radial expansion of the expandable tubular member. 

11. A method for drilling a borehole within a subterranean fonnation and then radially 
expanding and plastfcally defbmnlrQ an expandable tubular member within the drilled 
borehole, confiftffelng: 

positioning an adjustable expanston mandrei within the expandable tubular member, 
coupling a drilling member to an end of the expandable tubular member; 
dnlting the borehole using the drilling member; 

positioning the acQustable expanston mandrel and the expandable tubular member 
within the drilled borahcrie; 

lowering the adlustable expansion mandrel out of the expandable tubular member, 

^creasing the outside dimension of the acQustable e)q>ansion mandrel; 

displacing the acQustable expand mandrei upwanity relative to the expandable 

tubular member n times to radially expand and plasticany deform n portions of 
the expandable tubular memt»^ wttl^ the drilled borehole; and 

pressuring an interior portion of the expandable tubular menr^ above the adjustable 
expansion mandrel during the radial expan^n and plastic def ormatton of the 
expandable tubular member within the drilled borehole, 

12. A n^thod for fomning a nK>no diameter wellbore casing within a borehole, 
comprising: 
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positioning an adjustable expansion mandrel within a first expandable tubular 
memt>err 

coupfing a dn'MIng member to an end of the first expandable tubular member. 

drftllng a first section of tt» borehole using the drililng mOTber, 

supporting the first exj^ndaWe tubular member and the adjustable expansion 

mandrel wHhhi the drilled first section of the borehole; 
lowering the adjustable expansion mandrel out of the first expandable tubular 

member; 

Increasing the outside dimension of the adjustable expansion mandrel; 

displadng the adjustable expansion mandrel upwardly rebth/e to the first expandable 
tubular member m fimes to radially expand and ptesBcaUy deform m portions 
of the first expandable tubular member within the drilled first section of the 
borehole; 

pressuring an interior porBon of ttie first expandable tubular member above the 
adjustable expansion mandrel durlrig the radial e)q>ansion and plastic 
deformation erf the first ©cpandable tubular member within the first drilled 
section of the borehole; 

positioning the acjustable expansion mandrel wlttiln a second expandable tubular 
member, 

coupling the drilling member to an end of the second expandable tubular member; 

drilling a second section of the borehole using the drilling member, 

supporting the second expandable tubular member and the adjusteble expansion 
mandrel wimin the borehole In overiapping relation to the first expandable 
tubular member within the second drilled section of the borehole: 

lowering the adjustable expansion mandrel out of the secOTd expandable tul>ular 
member; 

increasing the out^e dimension of the adjuslaWe expansion mandrel; 
displacing the acOustable expansion mandrel upwardly relative to the second 

expandable tubuter member n times to radially expand and plastically defmn 

n portions of the second e)qpandable tubular merrier within the drBled second 

section of the borehole; and 
pressuring an Int^r porfion of the second expandable tubular m^er above the 

adjustable expansion mandrel during the radial expanaon and plastic 
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detbrmatkm of the seoond eoqsandabte tubular member wfttiin the drOled 
second section of the borehole. 



13. An apparatus tor radi^ etxpanding and plastically delbrmfng an expandable tubular 
member* comprising: 

a float shoe adapted to irate an end of the exparHJable tubular member; 
afnst acQustabie expansion mandrel coupled to the float shoe adapted to be 

controDably e)cpanded to a first larger outside dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 

a second adjustable expar^on mandrel coupled to the first adjustable expansion 
mandrel adapted to be oontrotebly expanded to a second larger outside 
dimension for radial expansion of the expandable tubular member or 
collapsed to a second smaller outside dimension; 

an actuated coupled to the first and second adjustable expansion mandrels adapted 
to contioltebly displaoe the first and second adjustaW© expansion mandrels 
relative to the expandable tubular memben 

a locking de^ coupled to the achjator adapted to controlbi>ly engage the 
expandable tubular menrAier; and 

a support member coupled to the locking devfce; 

wherein the first larger outside dimension of the flrsfc adjustable e:cp»ansion mandrel is 
larger than the second larger outside dimension of the seoond adjustable 
expansion mandiBl. 

14. A method for radially expanding and plasfically defomrtlng an expandable tubular 
member Within a borehole, comprtslr^; 

po^ordng first and second adjustable expansion randr^ within the expandable 
tubular member, 

supporting the expandable tubular member and ttie first and second ac^ustable 

expansion marulrels vrtthin ^e borehole; 
k>werhg the first adjustable expar^lon mandrel out of the expandable tubular 

memt>er. 

Increasing the out^de dimension of the first acfjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the expandable 
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tubular member to radially expand and j^stically deform a lower portion of 

the expandable tubular member; 
displacing the first adjustable expansion mandrel and the eecond adjustable 

expan^on m^drel downwardly relative to the expandable tubular member; 
decreasing the outside dimenston of the first adjie^tabte expansion mandrel and 

Increasing the outside dimension of the second atQustable expansion 

maiKirel; 

displacing the second adjustable expansion mandrd upwardiy restive to the 

expandable tubular member to radially expand and plastically defbmi portians 
of the expandable tubular member above the lovtfer portion of the expandable 
tubularniember; 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel, 

A method for forming a mono dianneter weilbcffe casing, comprising: 
positioning first and second adjustable expansion mandrels within a first e>5pandabte 
tubuiar member; 

supporting the first expandable tubular member and the first and second adjustable 

expansion mandrels within a borehole; 
lowering the first adjiHtabls expansion mandr^ out of the first expandable tubular 

member; 

increasing the outside dimension of the first ac^ustabfe expansion mandrel; 
displacing the first adjustable expansion tnandrel upwardly relative to the first 

expandable tubular member to radially expat^d and plastically deform a lower 

portion of the first expandable tubular member, 
displadng the first adjustable expansion mandrel and the second adjustable 

expansion mandrel downwardly relative to the first expandable tubular 

member; 

decreasing the outside dimension of the first ad}i^tabla expansbn mandrel and 
Increasing the outside dimension of the second acyustable expansion 
mandrel; 

displacing the second adjustable expansion mandrel upwardly relative to the first 

expandable tubular m^nber to radially expand and plastically deform portions 
of the first exparKlable tubular member above the lower portion of the 
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expandaMe tubular memben 
posttioning and second adjustable expansion mandrels within a seoond 

expandable tubular member, 
supporting the first expandable tubular member and the first and second adjustable 

e)qpansion mandrels v^In the bor^)ble in overtapping relation to the first 

expandable tubular memben 
lowering the tinst ac^ustable e)q;)ansbn mandrel out cf the seoond expandable tubular 

member; 

tnoBasing the outside dimenskMi of the first adjustat^e expansion n^drel; 
displadng the first adjuslaUe expansion mandrel upwardly relative to the second 

expandable tubular member to radially expand and plastically deform a lower 

portion of the second expandable tubular member: 
displacing the first adjiBtabie expansion mandrel and the secx»nd adjustable 

expansion mandrel downwardly relative to the seoond expandable tububr 

member; 

decrs^ng the outside dimension of the flret ad}ust£tbte expansion mandrel and 
increasing the outside dimension of the second atljustable expansion 
mandrel; and 

displacing the second adjustable expansion mandrel upwardly relative to the second 
expandable tubular member to radteily expand and plastically defomn portions 
of the second e;5)andabte tubular member above tiie lower portion of the 
second expandable tubular member; 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

16. An apparatus for radially ex;»nding and plasticdliy defomr^ an expandable tubular 
memt>er, comprising: 

a float shoe adapted to mate with an end of the exp^dable tubular member; 
a first adjustable expansion mandrel coupled to tite float shoe adapted to be 

controUably expanded to a first larg^ outside dimension for radial expansion 
of the expandable tubular member en* oolbpsed to a first smaller outside 
dimendon; 

a seoond acfustable expansion nr^ruirel coupled to the first adjustable expansion 
rrrandrel adapted to be controUably expanded to a second larger outside 
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dimension for radial expansion of the expandable tubular menib^ or 

collapsed to a second smaller outside dimenscon; 
an actuator coupled to the first and second adjustable e)(panslon mandrefs adapted 

to controllably displace the first and second adjustable expansion nnandrels 

relative to the expandable tubular member, 
a locking device coupled to the actuator adapted to oontroOably engage the 

expandable tubular menter; 
a support member coupled to the locking device; and 

a sealing member for seaDngly engaging the expandable tubular adapted to define a 
pressure chamber above the first and second adjustable expan^on nwtdrels 
durir^ the raxM expansion of the expandable tubular member; 

wherein the first larger outside dimension of tiie first adjustable expansion mandrel is 
larger than the second larger outside dimensbn of the second adjustable 
expansion mandrel. 

17. A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, con^rlsing: 

positioning first and second adjtstable expansion mandrels v^n the expandable 
tubular memben 

supporting the expandable tubular member and the first and second ac^ustable 

expansion mandrels wiihin the borehole; 
lowering the first adjustable @cpansion mandrel out of the expandable tubular 

member, 

increasing the outside dimension of the first acyustable expansion mandrel; 
displacing the first adjustable exp£»ision mandrel upwardly relative to the expandable 

tubular member to radially expand and F^asfically defomn a lower portion of 

the expandable tubular member; 
pressurizing an interior region of the expandable tutuiiar member above the first 

acQustable expansion mandrel during the radial expansion of the lower portion 

of the expandable tubular member by the fn^ acQustable expansion mandrel; 
dispto'ng the first adjustable expansion mandrel arui the second adjustable 

e)q;>ansk>n mandrel downwardly relative to the expandable tubular member; 
decreasir^ the outside dfmersion of ^e first adjustable expansion mar)drel and 

Increasing the outside dimension of the second adjustable expansion 
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mandrel; 

displadng the second acQustable expansion mandrel upwardly relative to the 

expandable tubular member to radially expand and p^calty defomi portions 
of the expandable tubular member above the tower portion of the expandable 
tubular member, and 

pressurizing an interior r^lon of the expandable tubular member above the second 
adjustable expansion mandiet during the radial expansion erf the portions of 
the expandable tubular member above the lower portion of the expandable 
tubular member by the second adjustable expansion mandrel; 

wherein the outstde dimen^on of the first adjustable expansion rrandrd Is greater 
than the outside dimension of the second adjustable expansion martdrel. 



18. A method for forming a mono diameta- welibore casing, comprising: 

positioning first and second adjustable expansion rr^ndrels within a first expandable 
tubular member; 

supporting the first e>Q>andable tubular member and the first end second adjustable 

expansion mandrels within a borehole; 
lowering the first adjustable expansion mandrel out of ttie first expandable tubular 

member; 

Increasing the outside dimension of the first adjt^bie expansion mandrel; 
displacing the first adjustable expansion mandrsl upwardly relative to tha first 

expandable tubular member to radially expand and plastolly defonn a tower 

portion of the first expandable tubular member; 
pressurizing an interior region of the first expandable tubular member above the first 

adjustable expansion mandrel during the radial expansion of the lower portion 

of the first expandable tubular member by the first adjustable expansion 

mandrel; 

displadng the first adjustable expansion mandrel and fhe second adjustable 
expansion mandrel downwardly relative to the first expandable tubular 
memb^ 

decreaslr^ the outside dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion 
mandrel; 

displadng the second adjustable expansion mandrel upwardly relative to the first 
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expandable tubular member to radiatfy expand and plasticalty defonn portions 
of the first expandable tubular member above tfie lower portion of the 
expandable tubular merrd^er; 
piBssurizing an interior region of the first expandable tubular member above the 
second acQustable expansion mandrel during the radbl expansion of the 
portions of the first expandable tububr member above the lovi^r portion of the 
first expandable tubular meiinber by tiie second adjustable expansion 
mandrel; 

positioning first and second adjusftabte eej^ansion mandrels within a second 

expandable tubular member; 
supporting the first expandable tut)Ular member and the Urst and second adjustable 

expansion mandrels viriihin the borehole in overiapping relation to the first 

expandable tubular member; 
lowering the first acQustable expansion mandrel out of the second expandable tubular 

member; 

increasing the outsidd dimension of the first adjustable expanston mandrel; 
displacing the first adjustable expansion mandrel upwardly relalive to the second 

ejqsandable tubular member to radiaUy e)q>and and plasticaUy deform a lower 

portion of the second expandable tubular member, 
prsssuriang an Interior region of tfie second expandable tubular member above the 

first ad|)ustable expansion mandrel during the radial expansion of ihs lower 

portion of the second expandable tubular member by the first adjustable 

expansion n^ndrel; 
displacing the first adjustable e^qiansion mandrel and the second acQustabte 

expansion mandrd downwardly retertive to the second expandat>le tubular 

member; 

decreasir)g the outside dimension of the first acQustable expansion mandrel end 
increasing the out^de dtrmenslon of the second adjustable expansion 
marrdrel; 

displaq'ng the second adjie^table expansion mandrel upwardly relative to the second 
expandable tubular member to radially expand and plasfcally deform portions 
of the second expandable tubular member above the tower portion of the 
second expandable tubular memb^ and 

pressurizing an interior regfon of the second expandable tubular member above the 
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second adjustable expansion mandrel during the radial expansion of the 
porttons of the second expamiable tubuter mennber above the lower portion of 
the second expandable tubular member by the eeoond adjustable expansion 
mandrel; 

wher^ the outside dimension of the first adji^bte extension mandrel is greatar 
than the outside dlmer^ion of the second aciQustable expansion mandrel 

19. An apparatus for radiaOy expanding and fdastJcally defiomrring an expandable tubular 
member, comprising: 

a support member; 

a focWng device coupied to the support member and relrasabty coupled to the 
expandable tubular member; 

an adjustable expansion mandrel adapted to be controllably expanded to a larger 
outside dimension for radial expansion and plastic defonnation of the 
expandable tubular member or collapsed to a smaller outside dimension; and 

an actuator coupled to the lockftig member and the acyustable expansion mandrel 
adapted to displace the adjustable expansion mandrel upwardly through the 
expandable tubular member to radially expand and plastically deform a 
portion of the expandable tubular member. 

20. ThB apparatus of daim 1 9, further comprising; 

a gripping assembly coupled to the support meml^er and the actuator for 

controllably gripping at least or^ of the expandable tubular member or 
^ another tubular member, 

21 . The awiaratus of da'm 19, further comprising: 

one or more cup seals coupied to the support member for seatingly engaging the 
expandable tubular member above the adjustable expansion mandrel. 

22. The apparatus of dalm 19, fUrftier comprising: 

an expansion mandrel coupled to the adji^ble exp^sion mandrel; and 
a float collar assembly coupled to tiie adjustable expansion mandrel comprising: 
a firat valve assembly; and 
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a seaftng sleeve couptdd to the float valve assembly adapted to be radially 
expanded and pteistlcaliy deformed by the ©cpandon mandrel. 

23. A method for radially expanding and plastically defbmilng an expandable tubutar 
nfiembervwthhi a borehole, comprfeing: 

supporting the expandable tubular nwrnber. an hydraulic actuator, and an adjietable 

expansion mandrel vvithin the borehole; 
increasing the size of the adjustable e)q>ansion mandrel; m6 
displadng the adjustable expansion mandrel upwardly relattve to the expandable 

tubutar member using the hydraufic actuator to radially expand and plastlcalty 

deform a portion of the expandable tubutar member. 

24. Ihe method of daim 23, further comprfeing; 

reducing the aze of the adjustable expansion mandrel after the portion of the 
sjqjandabie tubutar member has been radially expanded and plastically 
deformed. 

25. The method of daim 24, further comprising; 

fluididy sealing the radially expanded and pteistlcally dsfonmed end of the expandable 
tubular member after reducing the siae of the acfiust^le expansion mandrel. 
-J 

26. The me^od of daim 25, further comprising: 

penrttting the position of the expandable tubuter member to float relative to the 

posHion of the hydraulfo actuator after fluididy sealing the radially expanded 
and plasfa'cally deformed end of the expandable tutnjlar member 



27. The method of daim 26, further comprfeing: 

Injecting a hardenable fluidlc seaHr^ material into an annulus between the 

expandable tubular member and a preexisting structure after pennttBng the 
position of the expandable tubular rnenr^ar to float relative to the position of 
the hydraulic actuator. 

28. The m^od of daim 26, further comprising: 

increasing the size of the adjustable expansion mandrel after permitting the position 
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of the expandable tubular member to float relative to the position of the 
hydraulic actuator. 



29. The method of dalm 28. further comprising: 

displacing the acQustable e)q:>ansion cone upwardly relative to the expandable tubular 
member to radially expand and plastically defonn another portion of tiie 
expandable tubular meiri^^. 



30. The method of dalm 29. further comprising: 

If the end erf the oth^ portion of ^e expandable tubular member overlaps with a 
preexisting structure, then 

not permitting the positton the expandable tubular member to float relative 

to the position of the hydraulic actuator, and 
displacing the acQustable expansion cone upwanJIy relative to the expandable 

tubular member using the hydraulic actuator to radlaUy expand and 

plastical^ deform tie end of the other portion of the expandable . 

tubular member that overlaps with Uie preexisting staicture. 

31 . A method for forming a mono diameter weHbore casing within a borehole that 
Includes a pree^dsting welltxxe caslrig, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 
expansion mandrel within the borehole; 

increasing the size of the adjustable expansion mandrel; 

disptacfrig the adjustable expansion mandrel upwardly relative to the expandable 

tubular member i^lng the hydraulic actuator to radially expand and plastically 
d^c^ a portion cf the ^cpamteble tutxilar member, and 

displacing the adSusbstAe expansion mandrel upwardly relative to ttie expandable 
tubidar member to radially expand and piasticaily defonn the renr^ing 
portion the expandable tubular memt>er and a portion of the preexisting 
wellbore casing that overlaps ^ an end of the remaining portion of tiie 
expandable tubular niember. 

3Z The method of dafm 31 , further compri^ng: 

reducing the size of tiie adjustable expansion mandrel after ttie portion of tiie 
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expandable tubular member has been radially expanded and plastically 
deformed. 

33. The mettrod of dalm 32, further compnsing: 

fluldicfy seaHng the radtedty e:q)anded and f^isQcaUy defbnned end cf the expandable 
tubular member after reducing the dze of the acUustable ^cpansion mandrel. 

34. The method of daim 33, further comprising: 

pemiitting the position d the expandable tubular member to float relattve to ttie 

po^on cf the hydrauflc actuator after fluMidy sealing the radially expanded 
and plastically defomied end of the expandat>le tiAular member. 

35. The method of daim 34, furttier comprising: 

tnieding a hardenable fluidic sealing material Into an anndus between Ifte 

expandable bjbular merriber and the t>orshole after permttting the position of 
the expandable tubular number to float relative to the position of the hydraulic 
actuator. 

36. The method of daim 34, further comprising: 

increasing ttie size of the adjustable expansion n^ndrel after pemittting ftie position 
of tile expandable tubular member to float relaiive to the position of the 
hydraulic actuator. 

37. The method of daim 36, further comprising: 

displadng the adjustable expansion cone upward^ relative to the expandable tubular 
member to rad'^Uy expand and pkisOcaUy deform the remalnoig portbn of the 
expandable tbbubr member. 

38. The meethod of daim 37. further comprising: 

not permitting the pc^on of the expandable tubidar member to float reiatiye to the 
position of the hydraulic actuator; and 

displadng the ad|justab|e expansion cone upwardly reiatrve to the expandable tubular 
member using the hydraulic actiator to radfeilly expand and plastically defomi 
the end of the rerratnlng portion of the expandable tubular member that 
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overlaps with the pree)dst]ng wellbcwe casing after not penrttfing the position 
of the expandable tubular member to float relative to the position of the 
hydraulic actuator. 

39. An apparatus for rsdlafly expanding and {^asUcaHy d^bmung an expandable tubular 
member, comprising; 

a support member; 

an expanslw device for radially expantfing and pfastteally defomning the tubular 

member coupled to Vne support member; and 
an actuator coupled to the support m^b^ for dlspladr^ the expansion device 

relative to the support member. 

40. The apparatus of claim 39, further comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

41 . The apparatus of daim 40, v^i^ln the gripping device comprises a plurality of 
movable gripping elements. 

42. The apparatus of dalm 41 , vri^er^n the gripping elements are moveable In a radial 
direction relatK's to ft\e support member 

43. The apparatus of dalm 39, further comprising: 

a sealing device for sealing an interface vi^th the tubular member coupled to the support 
member, 

44. The apF^ratus of dalm 43, vkfher^n the sealing device seals an annulus deflnes 
between the support member and the tubular nnemt>er. 

45. The apparatus of da)m39» further comprising: 

a locking device for locWr^ ttie position of the tubiter member relative to the support 
member. 

46. The apparatus of datm 45, wherein the locking device comprises: 

a pressure sensor for corrtrc^bly unloddng the locking device from engagement with the 
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tubular member >A^en the operating pressure within the apparatus exceeds a 
predetemilned amount 

47. The apparatus of cfcOm 46. wherefn the locking device comprises: 

a position sensor for contrdlably unlodcing the locking devk^e from engagen^t with the 
tubular memb^ when the position of the actuator exceeds a predetermined amount 

48. The apparatus of dalm 39. wherdn the expanskin device oomptlses: 
a support member and 

a pf urafity of movable expansion elements coupled to the support memt>er. 

49. The apparatus of daim 48. further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first fx^sHion and a second position: 
wherein in the first position, the expansion elements do not engage tiie tubular r 

memtjer; and 

wherein In the second positfon, the expansion elements engage the tubular member. 

50. The apparatus of claim 49, wher^n the expanston elements comprise: 
a first set of expansion elements; and 

a second set of e)cpansion elsments; 

v^rein the first set of expansion elements are Interlsaved v/tth the second set of 
expansion elements. 

51 . The apparatus of claim 50, wherein in the first position, the first set expansion 
elements are not axtafiy aligned vrith the second set of expansion elements. 

52. The apparatus of daim SO^ wherein in the seoond position, the first set of expansion 
elements are axially aligned with the s^ond s^ of expansion elements, 

53. The apparatus of dalm 39, wherein the expansion device comprises an adjustable 
expansbn device. 

54. The apparatus of dalm 39. wherein the expansion device comprises a plurality of 

70A 



AMENDED SHEET (ARTICLE 19) 



wo 2003/042487 



PCTAJS2002/036267 



expan^on devices. 

55. The apparatus of daim 54, wher^ at least one of the e)q>ansion devices comprises 
an adji^ble e^^ian^on device. 

56. The apparatus of daHtn 55» wherein the adjustable expansion device comprises: 
a support member; and 

a plurality df movable expansion dements coupled to the support member. 

67. The apparatus of dafm 56, further oomprtelng: 

an actuator coupled to the support member for movf ng the expansion elements 

* betv«/een a first position and a secoTKl position; 
wherein in the first position, the expansion elements do not engage ihe iiMar 
member; and 

wherein in the second position, the expansion elements engage the tubular member. 

58. The apparatus of daim 57, whereh the expanstoi elements ccwnprise: 
a first set of expansion elements; and 

a second set of expansion clients; 

wherein tli© first set of e?q:^nslon elements are Interleaved with the s^x>nd set of 
expansion elements. 

59. The apparatus of daim 58, wher^ in the first po^n, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

60. The apparatus of daim 58, wherein in the second position, the first set of expansion 
elements are axiaUy aKgned with the second set of expai^on elements. 

61 . An apparatus for radially expanding and pte^FQcally defomung an expandable tubular 
mennber, comprls^: 

a support member; 

an expar^on de\^ce for radially e)q2anding and plastically deform!r)g the tubular 

member coupled to the support member, and 
a sealing assembly for sealing an annulus defined t>etween the support member and 
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the tubular member. 

62. The apparatus of daim 61 , further comprising: 

a gripping device for gripping the tububr member coifljled to the support member. 

63. The apparatus cf daim 62. vvhereln the gripping device oomprts^ a pluralrty of 
nrYDvable gripping elements. 

64. The apparatus of daim 63, wherein the gripping elements are moveable In a radial 
direction relative to the support manber. 

65. The apparatus of daim 61 , further comprising: 

a loddng device for loddng the position of the tubular member relative to the support 
member. 

66. The appar3!tU3 cf daim 65, wherdn the iocking device oomprises: 

a pressure sensor for controUal^ unloddng the loddng device firom engagement with the 
tubular member when the operatiog pressure within tt^ apparatus exceeds a 
predetermined amount 

67. The apparatus oT daim 6S, whei:ein the locking device comprises: 

a position sensor for controllabiy unlocking the locking de^dce from engagement with the 
tubular member when the position of a pcntton of the apparatus exceeds ^predetermined 
amount 

68. The apparatus of daim 61 , further comprising: 

an actuator for displadng the expansion de\dce relative to the sup|K>rt member. 

69. The apparatus of daim wherein the actuator comprises means for transfening 
torsional toads between the support member and the expansion device. 

70. The apparatus of claim 68, wherein the aduator comprfees a plurality pistons 
positioned within corresponding piston chambers. 
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71 . The apparatus of dalm 61 . wherein the e)q3ansion device comprises: 
a support member, and 

a plurality of mov^ie expansion elements coupled to the support member 

72. The apparatus of dalm 71 , further comprtstng: 

an actuator coupled to the support memt)er for movlrq the expansion elements 

between a first position and a second posWon; 
wherein In the first position, the expansion elements do not engage the tubular 

member, and 

wherein in the second position, the expansion elements engage the tubular member. 

73. Tbe apparatus of claim 72, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements are interteaved with the second set of 
expansion elements. 

74. THe apparatus of daim 73, wtierein In ttie first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

75. The apparatus of daim 73, wherein in the second posSon, the first set of e?q>ansiDn 
elements are axlaliy aligned with the second set of expansion elwients. 

76. The apparatus of dalm 61 , wherein the expansion device comprises an adjustable 
expansion device. 

.77. The apparatus of dalm 61 , wherein tiie expansion device comprises a plurafity of 
expansion devices. 

78, The apparatus of dalm 77, wherein at least ons of the expansion devices comprises 
an adjustable expansion device. 

79. The apparatus of dalm 78, wherein tlie adjustable expan^on device comprises: 
a support member, and 
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a plufaBty of movable expansion elements coupled to the support member. 

60. The apparatus of dafm 79. further comfHising: 

an actuator coupled to the support memb«- for moving the expansion elanents 

t)etween a first position and a second po^on; 
%vhe(Bln in the first posnion» the expansion elements do not engage the tubular 

nvembef;and 

wherein In the second position, the expansion etements engage the tubular member. 

81 . The apparatus of daim 80, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elerr^ts; 

wherein the first set of exparision elements are interleaved with the second set of 
expansion elements. 

82. The apparatus of daim 81 , wherein in the first position, the fir^ set of expansion 
elements are not axiaOy aligned wtth the second set of expansion elements. 

83. The apparatus of daim 81 , wherein in the second position, ftie first set of expansion 
elements are avialh/ aligned with the second set of expansion dements, 

84. An apparatus for radially expandlr^ and piasticaUy deforming an expandable tubular 
member, comprising: 

a support member; 

a first expansion devioe for radlalty expanding and plastically deforming the tubular 

member coupled to thre support memben and 
a second expansim device for rHdiaOy expanding and plasticaliy deforming the 

tubular member coupled to the support member. 

65. The apparatus of cbim 84, further comprising: 

a gripping device for gripping the tubular memter coupled to the support m 

66. The apparatus of daim 85, wherein the gripping device comprtees a pfuralrty of 
movable gripping elements. 
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87. The apparatus of dalm 86, wherein the gripping elements are moveable In a radial 
direction r^ative to the support member. 

88. The apparatus of dalm 84, further comprising: 

a seeing device tor sealing an Interface vrfth the tiAubr member coupled to the support 
member. 

89. The apparatus of dalm 88, wherein the seaBng device seals an annulus defines 
between the support member and the tubular member. 

90. The apparatus of dalm 84, further comprising: 

a locking device for locking the position of the tubular member relative to the support 
member. 

91 . The apparatus of dalm 90, wherein the locking devfoe comprises: 

a pressum sensor for controllaWy unlocking Bie locking device from engagement wth the 
tubular member when the operating pressure within the apparah^ exceeds a 
predetermined amounL 

92. The apparatus of dalm 90, wherein the locking device comprises: 

a position sensor for contn^Bably unloddng the locking device from engagement with the 
tubular member when the positton of a portion of the apparatus exceeds a predetermined 
amount 

93. The apparatus of daim 84, further cwnprislng: 

an actuator for drspladng the expansion device relative to the support member. 

94. The apparatus rf dalm 93, wherein the actuator comprises means for transfemng 
torsional loads between the support member and the expansion device. 

95. The apparatus of daim 93, v^^i^ the actuator comprises a plurality of pfetons 
positioned within corresponding piston diambers. 
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96. The apparatus of daim 84, wherein at least one of the first second expansion devices 
comprise: 

a support member; and 

a pluralfty of movable expansion elements coupted to the support member- 

97. The apparatus of daim 96. further comprising: 

an actuator coupled to the support member for moving the expansion etements 

between a first postlon and a second po^on; 
wherein In the first position, the expansion efements do not engage the tubular 

member, and 

whemln In the second position, the expansion etements engage the tubular member, 

98. The apparatus of daim 97, ^A^hereln the expansion elements comprise: 
a first set of expansion elements; and 

a secxjTKS set of e^qsandon elements; 

wherein the first set of expansion elsmsnts are interieaved with the second set of 
expansion elements. 

99. The apparatus of daim 98, wherein in the first position, the first set of expansion 
elements are no* axially afigned with the second set of expansion elem^its. 

100. The apparatus of daim 98, wherein in the second position, the first set of expansion 
elements are aodalty aligned with the second set of e)9)ansion elements. 

1 01 . The apparatus of ctelm 84, wherein at least one of the first and second expansion 
dex^oes comprise a plurality of expansion devices. 

102. The apparatus of daim 101 , wherein at least one of the first and second expansion 
device comprise an adjustable expansion device. 

103. The apparatus of daim 102, wherein the adjustable expansion device comp^es: 
a support member; and 

a pluralfty of niovable expansion elements coupled to the support member. 
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104. The apparatus ofd^m 103. further comprising: 

an actuator cxnipled to the support merrt)erfor moving the expansion elements 

beb/veen a first poaiton and a second posHion; 
wherein In the first position, the expaitelon elements do not engage the tubular 

member, and 

vriier^ in the second jwsjBon, the exi^nsJon elements engage the tubular member. 

1 05. The apparatus of dalm 104. wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion el^nents; 

wher^ the first set of e5q>ans!on elements are fnterieaved with the second set of 
expansion elements. 

106. The apparatus of dalm 105, wherein In the first position, the first set of expansion 
elements are not axlaify aligned with the second set of expansion elements. 

1 07. The apparatus of dalm 105, wherein in tiie second position, the first set of expansion 
dements are axiatly aligned with the second set of expansion elements. 

1 08. An apparatus for radially expanding and plastically' defonning an expandable tubular 
member, comprfeing: 

a support member; 

a gripping device for gripplr^ the tubular member coupled to fiie support member; 
a searing device for se^ng an Interfiace with the tubular member coupled to the 
support m^nber; 

a locking device for locking the poshh^ of the tubular member relative to the suppmt 
member; 

a first acQustabie expansion device for radtedly expanding and plasttcally defbmiing 

file tubular member coupled to the support member; 
a second atyustable expansion device radlaOy expanding and piasficaity 

defomning the tuiHilar member coupled to the support member, 
a packer coupled to the support member; and 

an actuator for dlspladr^ one or more of the seaBng assembly, first and second 
adjustable expansion deNrtoes. and packer relative to the support member. 
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109. The apparatus of daim 108, wherein tiie locking device comprises: 

a pressure sensor for oontroRably unlocking ttie k>ddng 6&Ace from engagement with the 
tubular nDember when the operating pressure wtthin the apparatus e^coeeds a 
predetermined anrxHJnt 

1 10. The apparatus of daim 108, wher^ the kwWng device comprises: 

a position sensor for contrdlably unlocWr^ the locking devfce from engagement wrth the 
tubular member v^en fte position cf a portion of the apparatus ©coeeds a predetermined 
amount 

111. The apparatus of darm 108, wherein the gripping device comprises a plurality of 
movable gripping elements. 

112. The apparatus ctf daim 111, wherein the gripping elements are moveable in a radial 
direction relative to the support member. 

113. The apparatus of daim 1 08. vyfher^n the sealing d&dce seals an annulus defines 
between the support member and the tubular mernter. 

1 1 4. The apparatus of daim 1 08, wherein the sduaxor comprises msans for transferring 
torsional loads between the support member and the expansion device, 

1 15. The apparatus of daim 108, wherein the actuator comprises a plurality of pistons 
positioned wimin corresponding piston diambars. 

116. The apparatus of cteim 108, wh^n at least one of the acQustable expansion devices 
comprise: 

a support member; arid 

a plurality of movable expansion elements ooupted to the support member. 

117. Theapparatus of dahn 116, further comprising: 

an actuator coupled to the support member for moving the expan^on elements 
between a first position and a second posttk^; 
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wtnerein in the first posttfon, the expansion elements do not engage the tubular 
member, aiKi 

wherein in the secord posWon, the expansion elements engage the tubular member. 

118. The apparatus of dalm 117, wherein the expan^n elenients comprise: 
a lirst set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements are Int^leaved with the second s^ of 
expar)sion elements. 

1 1 9. The apparatus of dabn 1 1 8, wherein In ttie first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

120. The apparati© of daim 1 1 8, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

121 . The apparatus of daim 108, wherein at least one of the adjusfabte expansion devices 
comprise a plurality of expansion de\rices. 

122. The apparatus of daim 121 . wherein at least one of the adjustable expansion de>^ces 
comprise: 

a support merr^ber; and 

a plurality of movable expansion elements coupled to the support member. 

123. The apparatus of cteim 122, further compri^: 

an actuator coupled to the support member for moving the expansion elements 

t>etween a first position and a second portion: 
wher^n in the first position, the expansion etem^its do not engage the tubular 

member; and 

wher^n in the second position, the expansion elements engage the tubular member. 

124. The apparatus of daim 123, wherein the expansion elements comprise: 
a first set of expansion elements; ar>d 

a second set of e)q}ansbn elements; 
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wherein the first set of expansion elem^rts are Interieaved with the second set of 
expansion elements. 

125. The apparatus of daim 124, wherein In the first position, the first set of expansion 
elements are not axlally aRgned with the second set of expansion elements. 

126. The apparaius of daim 124. wherein In the second position, tiie first set of expansion 
elements are ax^lly aligned vriUi the second set of expwsbn elements. 

127. An actuator, comprising: 
a tubular housing; 

a tubular piston rod movably coupled to and at least partially positioned v^thln the housing; 
a plurality of annular piston cinambers defined by ttie tubular housing and the tubular piston 
red; and 

a plurality of tubular pistons coupled to the tubular piston rod, each tubular piston movably 
positioned witiiln a corr^pondfrig annular piston chamber. 

1 28. The actuator <rf daim 127, fUrther comprising means for transmitting torsional loads 
between the tubular housing and the tubuter pteton rod. ^ 

1 29. A metiiod of radially expanding and plasticalhy defomiing an e/jpandabis tubular 
member within a borehole having a preexisting wellbore casing, comprising: 

positioning the tubular member witiiin the borehole in overtapplng relation to the 
v/ellbore casing; 

radially expanding and plastically defomiing a portion of tiie tubular member to fonri 
a bell section; and 

radially e)q)anding and plastically defonning a portion of flie tubular member above 
the ben section comprisdfig a portion of the tubular memb^-that overlaps vwth 
ttie wellbore casing; 

vtfhereln tiiia Inside dfeatieter of the bell section Is greater than tiie Inside diameter of 
the radially expanded and plasfa'caDy defomied portion of the tiibuter member 
alx3ve the beD section. 

130. The method of daim 129, wherein radially expanding and plastically defonning a 
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portion of the tubular member to form a bell sedion comprises: 

positionfng an adjustable expansion device within the expandal^ tubular member; 
supporting the expandable tubular menrter and the adjustable expansion device 
wHhIn the borehcte; 

lowering the adjt^bfe expansion device out of the expandable tubular rremben 
InctBasing the outside dimension of the 8(9ustat>le expansion device; and 
dtepladng the adHu^ble expsi^n device upwardly relative to the expandable 

tubular member n times to radially expand and ptestlcally deform n portions of 
the expandable tubuter member, wherein n is greater ^an or equal to 1. 

1 31 . A mdhod for radially expanding and ptesticaBy defonrtng an e)Q>3ndabie tubular 
meml>er within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion device within the txtrehole; 
increasing the size of ^ adjustable expansion device; and 
displacing the ac|juslable expansion device upvrardly relative to the expandable 

tubular member using the hydraulic actuator to radially expand and plasticaily 

defbnm a portion of the expandable tubidar member. 

1 32. "me m^hod of claim 1 31 . further comprising: 

reducing the sfes of the adjusfcable expansion device affc-sr the portion of the 

expandable tubular member has been radially expanded and plastically 
deformed. 

133. The method of claim 132, further comprising; 

fluldidy sealing the radially expanded and plastically defwrned end of tiie expandable 
tubular member after reducing fte dze of fte adjustable expansion device. 

134. The method ofdaim 133, further comprising: 

pemirteng the position of the expandable tubular iTiember to float 

position of the hydraulic acti^ after fluldidy sealing the radidlly expanded 
and plastically deforrrred end of the expandable tubular mender. 
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135. The method of daim 134, further comprising: 

Injecting a hardenablefluidic sealing material into an annulus between the 

expandable tubular member and a preexisting structure after pem^tting the 
position of the e)q>andaWe tubular member to fioat relative to the posftfon of 
the hydraulic actuator. 



1 36. The method of dalm 1 34, ftjrther comprislrQ: 

Increasing the sbe of the adjusteible expansion device after pertrtttirQ the position of 
the expandable tubular niember to float retettve to the poslBon of the hydraulic 
actuator. 



1 37. The method of daim 1 36, further comprising; 

dispiadng the adjustable expansion cone upwardly nslatrve to the e)q)andable tubular 
member to radially expand and plastically deform another portion of the 
expandable tubular member. 



138. The method of dalm 137, further oonprtsing: 

if ttie end of the other portion of the expandable tubular member overtaps with 
a pr^odsUng structure* then 

not permlttir^ the position of the expandable tububr member to float 

fBlative to the position of the hydraulic actuator, and 
displadng ffie ac^ustat^le expansion cone upwardly relative to tfie 
expandable tubular member using the hydrauHc actuator to 
radially expand and ptesfically deform the end of the other 
portion of the expandable tubutetr member that overiaps with 
the preex^ng structure. 



139, A nriethod for forming a rnonodianrieterwellbonB casing wittiin a bof^ 
indudes a preextsUng weHbore cas&ig, comprising: 

supporting the expandable tubular menr4>er, an hydraulic actuator, and an adjustable 

expansion device within the borehole; 
increasing the size of the adjustable expansion device; 
displadng the adjustable expansion device upwanjiy relative to the expandable 

tubuter member usir^ the hydraulic adi^tor to radially expand and plastically 
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deform a portion of the expandable tubular member, ard 
displactng the adjustable expansion device upwardly relative to the expandable 
tubular memtier to radially expand and plastioaOy deform the remaining 
portion of the expandable tubular member and a portion of the preexisting 
weBlxTO casing that overtaj^ vtfHh an end of the remaining portion of the 
expandable tubular rnember. 

140. The method of daftn 139, further comprising: 

reducing ti^ size of the adjustable expansion device after the portion of tiie 

expandable tubular member has been radially expanded and plastically 
deformed, 

1 41 . The method of dalm 140, furtt^r comprising: 

fluidldy sealing *e radially expanded and plastically deformed end of the e>cpandable 
tubuter member after redudng the size of ttie adjustable expansion device. 

142. The method of dalm 141 , further comprising: 

permitting the position of the expandable tutxilar member to float relative to the 

position of the hydraulic actuator after fluidldy seaOng the radially expanded 
and plastlralty defom^ed end of the expandable tubular member. 

143. The method of dalm 142, finther comprising: 

ir^eding a hardenable fluhJio sealing material into an annulus between the 

expandable tubular member and the |}orehde after permitting the position of 
the expandable tubular member to float relative to ttie position of the hydraulic 
actuator. 

144. The melhtod of dalm 142, further comprising: 

increasing the size of the adjustable e)q)ansion device after permitting the po^on of 
the expandable tubular member to float relative to the position of the hydraulic 
actuafa>r. 
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145. The method of daim 144, further comprising: 

displacing the a^u$tab(e expansion oone upwardly relative to the expandable tubular 
member to radiaily expand and plastically defonii the remaining portion of the 
ex^ndabla tubular member. 

146. The method of dalm 145, further compriang; 

not pemitttlng the position of tfie e)4>andable tubular member to float relativa to the 
position of the hydraulic actuates; and 

displacing ^e adji^ble expansion cone upwardly relative to the expandable tutnjlar 
mender using the hydrauBc actuator to radially expand and plastically defomn 
the end of the remaining portion of the expandable tubular member that 
overlaps the preexisting weffbore caslr^ after not pennittlng the position 
of the expandable tubular member to float relative to the position of the 
hydraulic actuator, 

147. A method of radially expanding and plastically defonning a tubular member, 
comprising: 

positiGdng the tubular member within a preexisting structure; 

radially expanding and plasifcally defonning a lower portion of the tubular member to 

forni a beD section; and 
radiaDy expanding arwl plastically deforming a portion of the tubular member above 

the bell section. 

^ 14S. The method of daim 147, \ftftierein positioning the tubular member within a 
preexisting structure coniprises: 

locking the tubular meml>er to an expansion device. 

1 49. The method of dalm 1 48, wherein positioning the tubular member vtrithin a 
preexisting strudure comprises: 

unloddng Qie tubular m^berfrom an expansion device if the operating pressure 
within the pre^sting structure exceeds a predet^nnined anrK>unt. 

1 50. The method of daim 14a, wherein positioning the tubular member wiflnin a 
preexisting structure comprises; 
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unlocking the tubular member from an expansion device If the position of an actuator 
coupled to the tubular member exceeds a predetemfilned amount 

. 151 The method of daim 147, wherein radially expanding and plastlcafly defomiing a 
lower porttan of the tubular member to fbmi a bell secBon comprises: 

towering an expansion device out of an e^id of the tubular member; and 
puffing the expansion devioe through the end of the tubufar member. 

152. The rnethod of ctelm 151, vrftereln lowering an expansion dev^ 

tubular member comprises: 

lovmring the expansion devioe out of the end of the tubular memben and 
adjusting the size of the expansbn device* 

153. The method of dalm 152, wherein the expansion device Is adjustable to a plurality of 
sizes. 

1 54. The method of daim 152, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

155. The method of daim 1 54. wherein at least one of the adjustable expansion devices is 
adjustable to a plurality' of siaBS. 

156. The method of claim 151. wherein pulling the expansion device through the end of 
the tubular member comprises: 

gripping the tubular memben and 

pulling an expansion device through an end of the tubular member* 

157. The method of dalm 156, whensin gr^jrfng the tubular member comprbes: 
permitting axial displacement of the tubular member In a first direcfion; and 
not pennltting axial displacement of the tubular member In a second direcBon. 

158. The method of claim 156, wherein pufllng the expansion devioe thitxjgh the end of 
the tubular member comprises: 

pulling the expansion devioe through the end of the tubular member using an 
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actuator. 

1 69, The method of claim 142, wherein radially expandlirg and plastically deftwming a 

portion of ttie tubular member above the bell sec^ comprises: 

lowing an expansion device out of an end of the tububr member; and 
puirtng the «cpanslon device through the end of the tubuteu- member. 

160. The method of dahn 159, wherSn lowering an exj^nslon device out cf an end of the 
tubular memb^ comprises: 

lowering the expansion device out of the end of the tulwilar member; and 
adjusting the size of the expansion device. 

1 61 . The method of daim 1 60, wherein the expanslOTi device is adjustable to a plurality of 
sizes, 

16Z The method of dalm 160, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

1 63. The method of daim 1 62, wherein at least one of the adjustable expansion devices Is 
adjustable to a plurality of sizes. 

164. The meShod of daim 159, wherein pulling the expansion device through the end of 
the tubular member comprises: 

gripping the tubular member; and 

puWng an expansion device through an end of the tubuter member. 

1 65. The method of daim 1 64. wherein gripping the tubular member comprises: 
permitting axial displacement of the tid>ular member In a first direction; and 
not permitUng arfal displacement of the tubular memb^ in a second diredlon. 

1 66. The mrfhod of ddm 1 64, wherein pulling the expansion device through the end of 
the tubular mCT*er comprises: 

fHJlUng the expansion device through the end of the tubular member usir^ an 
actuator. 
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167. The method of 159, wherein pUling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular mmber using fluid 
pressure. 

168. The method of dedm 167, wherein pulling the e>q)ansion device through the end of 
the tubular member using fluid pressure comprises: 

pr^surizing an annidus ^ftdthin the tubular member above the ^(panslon device. 

169. The method of dalm 147, wherein radiaOy expanding and piastfcatly deforming a 
portion of the tubular member atxsve the bell section comprises; 

flutdidy sealing an end of the tubule member; and 
pulling the expansion device through the tubular member. 

U 

1 TO. The msthod of dalm 1 69, wherein the expansfon de\^ce is adjustable. 

171 . The method of dalm 170» wherein the e)q>anston device Is adjustable to a plurality of 
sizes. 

172. The method of dalm 169, wherein fhs s>cpansion device compri$<5fS a plurality of 
adjustable expansion device. 

173. The method of dalm 172, wherein at least one of the acQustabla expansion devices is 
adjustable to a plurality of sizes. 

174. The method of ctelm 169, wherein pulling the expansion device through the end of 
the tubular member comprises: 

gripping the tubular memt>er; and 

pulling an expansion de>^ce through an end of the tubular member. 

175. The method of dalm 174, wherein pufling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tulnilar member us'ng an 
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actuator. 

176. The method of cbim 169, wherein pulling the expansion device through the end of 
the tulHilar member comprises: 

pulling ttve expansion device through the end of the tutHJiar member using fluid 
pressure. 

177. The method of daim 176, wherein putUng the expansion device through the end of 
the tubular member using fluid pressure comprises: 

pressurizing an annulus within the tubular memb^ above the expansion device. 

178. The method of claim 147, wherein radially expanding and plasttcalty deforming a 
portion of the tubular member alcove the bell section comprises: 

overlapping the portion of the tubular member above the bell section with an end of a 

preexisting tubular member; and 
pulling an expansion device ttirough the overtappir^ portions of the tubular member 

and the preexisting tubular member. 

1 79. The method of daim 1 78, wherein the expansion device Is adjustable. 

1 80. The method or claim 1 T0, wherein ihe ©qjans4on device is adjustable i to a plurality of 
sizes. 

1 81 . The methcKi of daim 1 78, wherein tfie expansion device comprises a plurality of 
adjustable expansion devices. 

182. The mettiod of daim 181, wherein at least one crf^ the adjustable expansion devices Is 
adjustable to a plwaTity of sizes. 

1 83» The m^od of daim 176, vy/hereln pulTtng the exi^nsion device trough the 
overiapplng portions of the tubular member and the pree)dsting tubular member comprises: 
gripping the tubular member, and 

pulling the expansion device through the overlappirQ portions of the tubular member 
ar>d the preexisting tubular member. 
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1 84. The method of daim 1 83, wherein pulling the expansion device through the 
overlapping portions of ^ tibater member and the preexisting tutmlar meml>er comprises: 

putling the expar^on device through the overlappfrig portions of the tubular member 
and the preexisting tubular mernber udng an actuator. 

185. The method of cblm 178, when^ pulBng the e(xpanslon device throi^h the 
overlapping portons of the tubular memtjer and the preexisting tubular member comprises: 

pullir^ the expansion device through tf^ overlapping portions of the tubular member 
and the preexisflng tutmlar member using flufel pressure. 

1 86. The method of daim 1 85, v^erein pulling the expansion device through the 
overlapping portions of the tubular men*er and the preexisting tubular memt>er using fluid 
pressure comprises; 

pressurizing an annulus wttlnin the tubular meml>er above the expansion device. 

1 87. The method of daim 1 47, further cori^msing: 

injecting a Itardenable flutdic sealing material into an annulus between the 
expandable tubular member and the preexisttr^ structure. 

1 88. A method of injecting a hardenabis fluidto sealing material into an annulus between a 
tubular member and a preexisting structure, comprising: 

positioning the tubular member into the preexisting structure; 
sealing off an end of the tubular mmber; 
operating a valve within the end of the tubular memfc>^ and 
irijectlng a hardenable liuidic sealing mat^ial through the valve into the annulus 
t>etvveen the tubular merrtTer and the pree>dsting stmctiro. 

1 89. A method of ^gaging a tut>uicur rnember, ompr^ng: 
positioning a piurafrty of elements vrithni the tubular member; and 
bringing the elements into engagement wttti tlie tubular member. 

1 90. The method of datm 1 89, wherein the elements comprise: 
a first group of elements; and 
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a second group of elements; 

wherein the first group of elements are interleaved with the second group of 
elements. 

191. The method of dalm 189, wherein bringing the elements into engagement with the 
tubular member comprises: 

bringing the dements Into axial alignment 

192. The method of dalm 189, wherein bringing the elenrmnls Into engagement with the 
tubular member further comprises: 

pivoting the elements. 

1 93. The method of daim 1 89, wherein bringing the elements into engagement with the 
tubular member further comprises: 

translating the elements. 

1 94. The method of cfalm 1 89, wherein bringing the elements Into engagement with the 
tubutarnnember further oonr^prises: 

pivoting tiie elements: and 
translating the elemerrfs. 

1 95. The method of claim 1 89, wherein bringing fte elements Into engagement with fiie 
tubular member comprises: 

rotating the elements about a convnon axis. 

196. The method of ctelm 189, wherein bringing the elements into en^ement with ti^ 
tubular member comprises: 

pivoting the elements about corresponding axes; 

translatirtg the elements: and 

rotating the elements about a conunon axis. 

1 97. The mefliod of dalm 1 89, further comprising; 

preventing the elements from coming Into engagement wKh the tubular member if the 
Inside diameter of the tubular member is less tiian a predetermined value. 
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1 98. The method of daim 1 97, wber^n preventing the elements from oomirTg Into 
engagement with the tubular member If the inside dfameter of the tubular member is less 
than a predetermined value comprises: 

senshg the Inside diameter of tfie tubular member. 

1 99. A loddng device for locking a tubular member to a support member , comprtsir^: 
a radially movable tocking device coupled to the support member for engaging an (nterfor 

sifffaoe GFf the tubular memt>er. 

200. The device of ctalm 199, furttier comprfeing: 

a pressure sensor for controllably unlocking the k)cking device from engagement with the 
tubular member when an operating pressure exceeds a predetermined amount 

201. The device of daim 199. further comprising: 

a positton sensor for controilably unlocking the locking device from engagement with the 
tubular member when a po^on exceeds a predetennined amount 



202. Amethod of locking atubularmembertoasupportmember, comprising: 
locking a lodclng element in s position that engages an interior SAirface of the tubular 

member. 

203. The method of daim 202, further comprising: 

contronably unlocking the locking elemem from engagement vwth the tubular member whe^ 
an operating pressure exceeds a jwedetemilned amount 

204. The method of daim 202, further comprising: 

controUably unkjdcing the kicking element from engagement with the tubular member when 
a position exceeds a pr^etenrtned amount 

205. A system for radiaBy expanding and plastically delbnning an expandable tubular 
member within a borehole, comprisffig: 

means for positioning an adjustable expansion mandrel wittiin the expandable tubular 
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member, 

means for supporting the ^cpandaWe tubular member and tiie adjustable expan^on 

mandrel within the borehole; 
means for lowering Sie adjustable expan^n mandrel out of the expandable tubular 

member; 

means for increasing the outside dimension of the adjustable ^cpansbn mandrel; 
and 

means for cKspladng the adjustable expansion mandrel upwardly relative to the 

exparuiable tubuter member n times to radially expand and plastically deform 
n portions of the expandable tubular member. 

206. A system for fomiing a mono diameter wellbore casing, comprising: 
posittonlng an adjustable expansion mandrel within a tirst expandable tubular memt>en 
means for siqjporting the first expandable tubular member and the adjustable 

e3(pansion mandrel wttMn a Ixsrehole; 
means for lowering tine adjustable expansion mandrel out of the first expandable 
tubular rr^mber^ 

means for increasing the outside dinrtension of the adjustable e>q)ansion mandrel; 

means iar displacing tiie acQustable expansion mandrel upwardly relative to tiie first 
e;<pandabte tubular member m times to radially expand and plastically deform 
m FMjrtions of ttie finst expandable tubular member within the borehole; 

means for positioning flie adjustable expansion nrandr^ within a second expandable 
tubular member, 

means for supporting the second expandable tubular member and the adjustable 
expansion mandrel wittiin the borehole In overtopping relation to tiie first 
expandable tuinilar member; 

means for towering the adJiHtable expansion mancirel out of the second expandable 
tubular member; 

means for increa^ng the outside dimen^m of the adjustable expandon mandrel; 
and 

means for displadng ttie adjustable ^q)ansian mandrel upwardly relative to the 

second expandable tubular member n tim» to radially expand and plastically 
deform n portions of the second expandable tubular member within tiie 
borehole. 
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207. A system for radially expanding and plasBcaDy defomilng an expandable tubular 
member wittiln a borehole, comprising: 

means for positioning an adlustable expansion mandrel wtthin the expandable tubular 

member: 

means for supporting the expandable tubular member and the acSustabfe expansion 

mandrel wfthfri the borehole: 
means for lowering the atfluslable expansion mandrel out of the expandable tubular 

member; 

means fbr Increasing the outsWe dimension of the a(flU8teWe expansion mandrel; 

means for displacing the adjustable expansion mandrel upwardly relative to the 

expandable tubular member n times to radially expand and plastically defomi 
n portions of the expandable tubular member vrithin the borehole; and 

means for pressurizing an Interior region of the expandable tubular member above 
the adjustable eKpanslon mandrel during the radial expansion and plastic 
defonnatlon of the expandable tubular member within the borehole. 

208. A system for fonnrtng a mono diameter v^ellbore casing, comprising: 

means fbr posWonlng an a«fjustaWe expansion mandrel wKhln a first expandable 
tubular menrlber, 

means for supporting the first expandable tubular member and ihe adjustable 

expansion mandrel within @ t>orehole; 
means fbr lowering the adjustable expansion mandrel out of the first expandable 

tubular meniber, 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means fbr displacing the adjustaWs expansion mandrel upwardly relative to the first 
expandable tubular member m times to radially expand and plastically defonn 
m porttons of the first expandable tubular member within the borehole; 

means fbr pressurizing an interior region of the fhsl expandable tubular member 
above the atfjustable e5q}anslon mandrel durir^ ttie radial expansion and 
plastic deformafion of Ihe first expandable tubular member within the 
trarehole; 

means for positioning the adjustable expansion mandrel within a second expandable 
tubular member, 
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means for supporting the second expandable tubular member and the adjustable 
^qjanslon mandrel within the borehole In overlapping relation to the first 
expandable tubular member, 

means for kwering the ac^lustaWe exjansfon mandrel out of ttie second expandable 
tubular member, 

means for Increasing the outside dimension of the adjustable expansfon n^ndrel; 

means lor displacing the adjietaWe expansion mandrel upwanlly retattve to the 

second expandable tubular member n times to radjatty expand and plastically 
deform n portlcais of the Mcond expandable tubular member vvithin the 
borehole; and 

means for pressurizing an Interior region d the second expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the second expandable tubular member within the 
borehole. 

209. A system Ibr drilling a borehole within a subtenwiean fonnation and men radially 
ej^hdlng and plastically deforming an expandable tubular men*er within the drilled 

borehole, comprising: 

means fbr positioning an adjustable expansion mandrel within the expandable tubular 

member; 

means Ibr coupHng a drilling member to an end of the expandable tubular memben 
means for drilling the borehole using the drilling member, 

means for positioning the adjustable expansion mandrel and the expandable tubular 

member within the drilled borehole; 
means far towering the acfiustaWe expansion mandrel out of the expandable tubular 

member; 

means for Increasing the outside dimension of the adji^ble expansion mandrel; 
and 

means for displadng the adjustable expansion mandrel upwardly relafive to the 

expandable tubular mender n times to radially expand and plasfically deform 
n portions of the expand^le tubular member within the drilled borehole, 

210. A system for fonning a mono diameter wellbore ca^'ng wittiin a borehole, comprising: 
means fbr positioning an adjustable expansion n^ndrel within a first expandable 
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tubular member; 

means for coupDng a dtmg m^ber to an end of the firsl expandable tubular 
mCTiben 

means Ibr drllttng a firs! eecBon of ttie borehole u^g ttie dninng member, 
means for supporting the first exfwmdable tubular men^ and the adji^We 

extension mandrel witWn the drilled first section of the borehole; 
means for towering the atflustaWe expansion mandrel out of ttte first expamteble 

tubular m^nben 

means for tncreaslng ttw outside dimension of the adjustable exparekm mandrel; 
means for dlspladng the adjusteWe expansion mandrel upwardly relative to the first 

expandable tubular meinb^' m times to radiaDy expand and plastically deform 

m portions of the first expandable tubular member wtthin the drilled first 

secBon of the borehole; 
means for posfflwung the adjustable expansion mandrel Within a second expandable 

tubular member, 

means for coupfir^ the drilling member to an end of the second expandable tubular 
merhber. 

means for drtfling a second secBon of the borehote uslr« the drilling member, 
means for supporting the second expandable tubiriar member and the adjustable 

expanston mandnel vwthin the borehole In overlapping relation to fiie first 
V expandable tubular member within the second drilled section of the bor^hote; 

means for lowering the acflustable expansion mandrel out of the second expandable 

tubular men*er, 

means for Increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for dfeplacjng the adjustable expansfon mandrel upwardly relative to tiie 

second expandable tubular nwnber n times to radially expand and plastically 
deform n portfons of the second expandable tubular membar vvHhln the d 

second section of the borehole. 

21 1. A system for drilling a borehole within a subtenanean fonrwtion and ttien radially 
expanding and plastfcaffy defomtlrg an expandable tubular memberwrfthln the drilled 
borehole, comprising: 

means for podfiorung an adjustable expansion nrandr^ within the expandable tubular 
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member, 

means for coupling a drilling member to an end of the e)g>andable tubular member; 

means tor drifting the borehole using the drilling member; 

means for posi&oning the adjust^le expansion mandrel and the expandable tutnjlar 

member within the drilled borehde; 
means tor lowering the adjustable expansion rr^drel out of the expandable tubular 

member, 

means for Increasing the outeide dimension of the adji^bte expanslwi mandrel; 

means for displadng the adjust^le expansion mandrd upwanily relative to the 

expandable tubular member n times to radlaQy expand and plastically defomn 
n portions of the expandable tubular member withbi the drilled borehole; and 

means for pressuring an Interior portion of the expancfable tubular member above tfie 
acflustable expansbn mandre] during the radial expansion and plastic 
deformation of the expandable tubular member within the drilled borehole. 

21 2. A system for Ibmrting a mono diameter wellbore casing \ftfthin a borehole, comprising: 
means for positbning an adjustable expansion mandrel v^n a first expandable 
tubular member* 

means for coupUng a drilling member to an end of the first expandable tubular 
msmber; 

means for drilling a first secUon of the borehole using the drilling membsr, 
means for supporting the first expandable tubular member and the adjustable 

expanstan mandrel within the drilled first sectoi of the borehole; 
means for lowering the adjustable expansion mandrel out of the first expandable 

tubular member; 

means for increasing the outside dimensbn of the adjust^le expansion mandrel; 

means for displadng the adjustable expansion mandrel upwardly relathre to the first 
expandable tubular member m times to radially expand and ptetsticalty defonm 
m portions of tiie first expandable tubular member within the drilled firet 
section of the borehole; 

means for pressuring an interior portion of the first ^c|»ndable tububr member 
above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the first expandable tubular member witi^in the first 
drilled section of the borehole; 
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means for posttiontng the adjustable expartsion mandrel within a seoond exi^dable 
tiitHitarnDemben 

means for ooupGng the drilling member to an end of Ihe second expandable tubular 
niemben 

means far drilling a sefx>nd section erf the borehole using the drilling member; 

means for supportfr^ the second e)q;)andab|e tububr member and the adji^tabte 
mansion mandrel within tiie bordiole in overiapplng netefion to the first 
expandable tubular member wHhin the second drilled section of the borehole; 

means ibr bwering the adjustable expand mandrel out of the second expandable 
tubular member; 

means for Increasing the outside dimen^ of me adjietable expansion mandrel; 

means tor displacing the adjustable expansion mandrel upwardly relative to ttie 

second expandable tubular member n times to radially expand and plastically 
defomri n portions of the second expandable tubular member within the drilled 
second section of the borehole; and 

means for pressuring an Interior portion of the second expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
/ plastic deformation of the second expandable tubular meml:>er >A^in the 
dnlled second s^tion of the borehole. 



21 3. A system for radially e^cpanding and plasticaDy deforming an expandable tubular 
member within a tx^rehole, comprising: 

means for positioning first and second adjustable expansion mandrels vtdthin the 

expandable tubular member; 
means for supporting the expandable tubidar member and the first and second 

adjustable expansion m^drels within the borehole; 
means for baring the first adjustable expansion mandrel out of the expandable 
tubular member; 

means for increasing the outside dim^)sion of the first adjustable expansion 
mandrel; 

means for dtepladng the first acUustabie expansion mandrel upwardly relative to the 
expandable tubular member to radially expand and plastically deform a lower 
portion of the expandable tubular member; 

means for dispiadng the first adjustable expansion mandrel and the second 
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adjustabJe expansion mandrel downwardly relative to the expandable tubular 
member; 

means far decreasing the outside dimendon of the first acQustable expansion 
mandrel and increasing it\e outeMe dimension of ^e second adjustable 
e)qpans[on mandrel; 

means for displacing tiie second acQustable expansion mandrel upwardly relative to 
the expandable fibular member to radially exjwind and plastlcaily deform 
portions of the expandable tut>ular member above the lower portion of the 
expandable tubular member 

wherein the outside dimension of the first acQustable expanslm mandrel ts greater 
than fhG outside dimension of the second acQu^able expansion mandrel. 

214. A system for formir^ a mono diameter wellbcMe casing, comprising: 

means for positioning first and second adjustable expansion mandrels within a first 

expandable tubular member; 
means for supporting the first expandable tubular memb^ and the first and second 

adjustable expansion mandrels within a borehole; 
means for lowering the first adji^table expansion mandrel out of the first expandable 

tubufer member, 

nneans for Increasing ttie outside dimension of the first adjustable expansion 
msindrel; 

means for displacing the first adjustable expansion mandrel upwardly pslative to the 

fir^t expandable tubular member to radially expand and plas&catiy deforni a 

lower portion of the first expandable tubular memt>en 
means for displacing the first adjustable e)¥ansion mandrel and the second 

adjustable expansion mandrel downwardly relative to the first expandable 

tubular member; 

means for decreasing the outside dimension of the first adfustable expansion 
mandrel and Increasing tiie outside dimension of tt^ second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the first expandable tubular merrd>er to radially expand and plastically defomfi 
portions of the first expandable tubular m^t)er above the lower por^n of the 
exparKiable tutuilar memtier; 
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means for positioning first and second adjustable expansion mandrels within a 

second expandable tubular member; 
means for supporting the first expandable tubular member and the fi^ 

adjustable e)q>an5ion mandrels wHhtn the borehole in overiapping relation to 

the first expandable tutujlar member; 
means for lowering the first adjustable expansion mandrel out of the second 

expandable tubular member; 
means fbr increa^g the outside dinnension of the first acQustaUe expansion 

mandrel; 

means fbr displacing the first adjustable expansfcm rrandrel upwardly relaiive to Vn& 
second expandable tubular member to radiaDy expand and plastf caily delbnn 
a lower portion the second expandable tubular member; 

means for displacing the first adjustable expansion mandrel and the second 

adjustable expansion mandrel downwardly r^a^ve to the second expandable 
tubular member; 

means for decreasing the outside dimendon of the first adjustable expansion 
mandrel and Increasing the outside dimension of the second adjustable 
expansion mandrel; and 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the second expandable tutujiar member to radially expand and plastically 
deform portions oi' the second expandable tubular misnnber above the Icwer 
portion of the second expandable tubular member. 

wherein the out^de dimension of the first acflustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

21 5. A system for radially expanding and plastically defomiing an expandable tubular 
member withtn a borehole, comprising: 

means for positioning first and second adjustable expansion mandrels within the 

expandable tubular memben 
means for supporting the expandable tubular member and the first and second 

adjustable expansion mandrels within the t>orehoie; 
means for lowering the first adjustable expansion mandrel out of the expandable 
tubular member; 

means'fbr increasing the outside dimension of the first adjustable expansion 
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mandr^; 

means for dlspfeicjng the first adjustable expansion mandrel upwardly relative to the 

expandable tubular manber to radially expand and plastically defomi a tower 

portion of the expandable tubular memben 
means for pressurizing an "mteitor legion of the expandable tubular member above 

ttie ftrst adjustable expansion mandrel during the radial expansim of the 

lower portion of the expandable tubuter m^ber by the first ad}ustable 

expansion nandret 
means for dlspladng the first ac^ustaUe expansion nnatdrel and the second 

adjustable expansion mandrel downwardly relative to the exparvciable tubular 

memb^ 

means tor decreasing the outside dimension of tlie first adji^ble expansion 
mandrel and Increasing the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radlaBy expand and plastically defonn 
I portions of the enpandable tubiiar member above the lower portion of the 

expandable tubular memben and 

means for pressurizing an Interior region of the expandable tubular member above 
the second adjustable expan^on mandrel during the radial exjianslon of the 
portions of the €vq>andable tubular member above the lovf^fer portion of the 
e;cpandable tubular mwiber by the second adjustable expansion mandrel; 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the secmd adjustable expansion mandrel. 

21 6. A s^tem for fonrdng a mono diarr^er weilbore casing, oompridng: 

means Ibr positioning first and second adjustable mansion mandrels within a first 

expandable tubular member, 
means for supportir^ the first expandable tubular member and the first and second 

adjustable expansion rrandrels within a borehole; 
means for lowering the first ac^justable wcpanslon mandrel out of the first expandable 

tubular member, 

means for increasing fiie outside dimension of the first adji^We expansion 
mandrel; 
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means for displacing the first adjustable expansion mandrel upwardly relative to the 

first expandable tubul«r member to radially expand and plastically defomi a 

lower portion cf the first dependable tubular member: 
means for pressurizing an interior region of the first expandable tubular member 

above the fimt adjustable expansion mandrel during the radial &q>ansion of 

the lower portion of the first expanc^e tububr member by the first 

adjustable expansion mandrel; 
means for displacing the first adHustabie expansion rr^rel arKi the second 

adjustable expansion rr^tdrei downwarcHy reiattve to the first expandabte 

tubular n>emt>^ 

means for decreasing the out^de dimension of tiie first acQustable expansion 
noandrel and increasing the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the first expandable tubular member to radteily expand and plasdcally deform 
portions of the first expandable tubular memt>er above the lower portion of the 
expandable tubular memben 

means for pressurizing an InterkH* region of the first expandable tubidar member 
above the second adjustable expansicm n^ndrel during the radial expansion 
of the portions of the first expandable tubukr member atK>ve the lower portion 
of the first er<pandabl© tubular member by the second adjustable e?<pansion 
mandrel; 

means for positioning first and second adjustable expansion mandrels vrtthin a 

second expandable tubular memben 
means for supporting the first expandable tubular n>ember and the first and second 

adjustable expansion n^ndrels wfttiin the borehole in overtepping re^tion to 

the first expdndat>le tutMjdar member; 
means for lowering the first adjustable expansion mandrel out of the second 

expandable tubular memben 
means for increasing the outside dimension of the first adjustable expansion 

ntandrel; 

means for displacing the first adjustable expansion mandrel upwardly relative to the 
second expandable tubular member to radially expand and plastically deform 
a tov^r portion of tf^ second expandable tubular member, 
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means for pressurizing an Interfor region of the second exparxlable tubular member 
above the first adjiBtable expansiCffi mandrel durfrig the radial expanaon of 
the lower portion of the second expandable tubi^ar nnember by the first 
adjustable e)q>dhslon mandrel; 

means for displacing the first adjust^le ex|>ansion mandrel and the second 

adjustable expansion mandrel downwardly relative to the second expandable 
tubular member; 

means for decreasing the outside dimension of the first atQustaUe expansion 
mandrel and incre^ng the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upward^ reiatfve to 
^ second expandable trixjiar member to radially expand and plasticalty 
defonn portions of the second expandable tubular member above the lower 
portion ot the second expandable tutnilar noember, and 

means for pressurizir^ an interior region of the second expandable tubular member 
above the second adjustable expansion mandrel during the radial expansion 
of the portions of the secsond e^qpandable tubular member above the lower 
portion of the second expandable tubular member by the second adjustable 
expareion mandrel; 

wherein the outside dimension of the first adjustable expansion mandrel Is greater 
than the outside dimension of the second adjustable ©?^pansion mandrel. 

217. A system for radially expanding and plastically defbmiing an expandable tubular 
member within a borehole, comprising: 

means for supporting the expandable tubular m^ber, an hydrauQc actuator, and an 

adjustable expansion mandrel within the borehole; 
means fbr iruTeasing the size of the adjust^le expansion mandrel; and 
means for displacing tiie a(^table e)9ansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuatcx^ to radblly expand 
and plastically deform a portion of the expandable tubular member. 

21 8. The system of dalm 21 7, further comprising: 
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means for reducing the ^zb of the adjustable expansion mandrel after ihe portion of 
the expandable tubular member has been radially expanded and plastically 
deformed. 

21 9. The system of dsim 218, further compifelng: 

means for fhiididy sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the adjustable 
expansion mandrel. 

220. The system of d^m 21 9, further comprising: 

means for pennltting the poshkm of the expandable tubular member to float relative 
to the posftion of the hydraulic actuator after flufdidy sealing the radtaify 
expanded and plastrcally deformed end of the expandable tubular member. 

221 . The system d daim 220, further comprising: 

means for injecting a handenabie fiuidic sealing material into an annulus between the 
expandable tubular member and a preexisting stmcture after permitting the 
position of the expandable tubular member to float relative to the position of 
the Itydrauiic actuator. 

222. The system of ciairn 220, further comprising; 

means for increasing the size of the acyustable e;q>ansion mandrel after pemiitting 
the position of the expandable tubular memt>er to float relative to the position 
of the hydraulic actuator. 

223. The system of daim 222, further compri^r^: 

n^ans for displadng ^e ad!|ustable expanston cone Mpwardly relath^ to the 

expandable tubu^ memt>er to radially expand and plasticatty defonn another 
portion of the expandable tubular nrtOTlber, 

224. The system of daim 223, furth^ comprising: 

(f the end of the other portion of the exparxlable tubular member overiaps with a 
pree>dsting structure, then 

means for not pomitting the position of the expandable tubular member to 
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float relative to the posffion of the hydrairflc acH^tor, and 
means for dlspladr^ the adjustable expan^on cone upwardly relative to the 
expandable tubular nDember using the hydraunc actuator to radially 
e?q)and and plastlcally defbmi the end of the other portion of the 
expandable tubidar member that overtaps with the preexisting 
structure. 

225. A system for Ibrrmig a mono diameter wellbore casing within a borehole that 
includes a prraxlsting wellbore casing, comprising: 

means for supporting the expandatrie tubular nnember, an hydraulic actuator, and an 
adjustable expansion irandrei within the bor^ole; 

means for increasing the size of the adjustable expansion mandrel; 

means for displacing the adjustabte expansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuator to radially expand 
and plastlcal^ defonn a portion of the expandable tubular member, and 

means for displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member to radially expand and plastically defomi the 
remaining portion of the expandable tubular member and a portion of the 
preexisting wellbore c^ing that overtaps vfilh an end of the remaining portion 
of the expandable tubular member. 

226. The system of daim 225, further comprising: 

means for reducing the size of the adjustable expansion mandrel after the portioi of 
the expandable tubular member has been radially expanded and plasScally 
defonned. 

227. The system of daim 226, further comprising: 

means for fluidicly sealing the radially expanded arui piasScaSy defomied end of tfie 
expandable tubular member after reducing the size of tfie adjustable 
expansion mandrel. 



104A 



AMENDED SHEET (ARTICLE 19) 



wo 2003/(M2487 



PCT/US2002/036267 



228. The system of claim 227, turti^er ccHnprising: 

means for perniMng the pos Won of the expandable tubular member to float relative 
to the poeltton of the hydraulic actuator after ftuldicTy sealing the radially 
expanded and plastfcaBy defonned end <rf the expandable tubular member. 

229. The system of dalm 228, further t»nprising: 

means lor Injecting a hardenabte fluldfc seafing material Into an annulus between the 
expandable tubular member and the borehole after permltflng the posHfon of 
the expandable tubular member to float reteBve to the position of the hydraulic 
actuator. 

230. The system of dalm 228. further comprising: 

means for Increa^'ng the sfee of the adjustable expansion mandrel after pOTnllBng 
the position of the expandable tubular member to float rrfative to the position 
of the hydraulic actuator. 

231. The system of dalm 230. further oamprising: 

means Ibr displadng the adji^ble expai^on cone upwardly relative to the 

expandable tubular member to radially expand and plastically defonnihe 
remaining portion of the expandable tubular member. 

232. The s^'stem of dalm 231 , further comprisir>g: 

means for not perniltUng the position of the expandable tubular nnember to float 
relative to the position of the hydraulic actuator; and 

means for dfejrfadng the ac^ustable expanskwi cone upwardly relative to the 

expandable tubular member using the hydraulic actuator to radially expand 
and plastically deform the end of the remaining porflon of the expandable 
tubiiar member that overlaps with the preextetfng weHbore casing after not 
pwmltling the position of the expandable tubular member to float relative to 
the position of the hydrauFrc actuator. 

233. A system of radially expanding and plasBcalV defbrming an expandable tubular 
member within a borehole having a preexisting wellbore casing, comprblng: 
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means for positioning the tubular member withm the borehole in overlapping relation 

to the welB^ore casing; 
means for radially expanding and plastically defonning a portion of the tubular 

member to fbnn a bell section; and 
nr^ns for radldly expanding and plastically defbnning a portion of ttie tubular 

member above the b^ section comprising a portion of the tutnilar member 

that ovedaps with the wellbore casing; 
wherein the Irstde diameter of the bell section is greater than the Inside diameter of 

the radially expanded and plasfically defbrmed portion of the tubular member 

above the bell section. 

234. The system of daim 233, wherein radially expanding and plastically deforming a 
portion of the tulMJiar member to form a beH section comprises: 

means for positoning an adjustable expansion device within the expandable tubular 
member, 

m^ns for supporting the expandable tubular memt>er and ^e adjustable expansion 

device vwthin the borehole: 
meians for lowering the adjustable expansion device out of the expandable tubular 

member; 

means for ina^asing the outside dimension of the adjustable expansion device; and 
means for displacing the edjusiable expansion device upwardly relative to the 

expandable tubular member n times to radially exparvl and plastically deform 
n portions of the expandable tubular member, wherein n is greater than or 
equal to 1. 

235. A system for radially expanding and plastically defbnning an expandable tubular 
member within a borehdei compridrKi: 

means for suppcvting the expandable tubular member, an hydraulic actuator, and an 

adjustable expansim de\4ce within the borehole; 
means for increasing tiie size of the ac^'ustable expansion device; and 
means for dlspladng the adjustable expansion device upwardly rdative to the 

expandable tubular member using the hydraulic actuator to rad'^liy expand 
and plasttcally deform a portion of the expancktble tubular member 
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236. The system of daim 235. txrVn&r oomprising: 

means for redudr^ the ste of the adjustable expandon device after the portion of 
the expandable tubular member has been radially expanded and plastically 
deformed. 

237. The system of xMm 236, further comprising: 

means for flufdicly sealing the really expanded and plasltcaDy defomied end of the 
expandable tubular nierhber after reducing the size of the a(Qustable 
e)q>ansfon device. 

238. The system of daim 237, further oomprising: 

means for permitting the position of the expandable tubu^r member to float refattve 
to the position of the hydrauBc actuator after ftuldldy sealing ^e radially 
expanded and ptastlcalty defomied end of the expandable tubular member. 

239. The system of dalm 238, further oomprislr^: 

means for injeding a terdenable fluldic sealing material into an annulus t)etween the 
expandat^e tubular member and a preexisting structure after permitting the 
position of the expancteble tubular memba- to float relative to the position of 
the hydraulic actuator. 

240. The system of daim 238, further oomprising: 

means for increasing the size of the adjustable expansion device after permitting the 
position of the expandable tubular member to fbat relative to the position of 
the hydraulic aduator. 

241 . The system of dalm 240, further comprising: 

means for displadng the adjustable expansion cone upwardly relative to the 

expandable tubular member to radially expand and ptestically defomi another 
portion of the expandable tubular member. 

242. The system of daim 241 , further con^rislng: 

if the end of the other portion of the expandable tubular member overlaps v\rith 
a preexisting structure, then 
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means for not permitting ihe po^n of expandaWe tubular 
memb^ to float relative to the posftion of ttie hydrauTic 
actuator; and 

means for displacing the adjustable expansion cone upwardly relative 
to the expandsiJie tubular member udng the hydrauHc actuator 
to radially expand and piasQcally deform the erri of tt>e other 
portion of the expandable tubular memberthat overlaps with 
the preexisting stmcture. 



243. A system for forming a mono diameter wellbore casing within a bcrehole that 
Includes a preexisting w^ibore casing, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 
adjustable expandon device within the boreiioie; 

means for increasing the size of the adjustable expansion device; 

means for displacing the adjustable expansion device upwardly relative to the 

expandable tubular member using ihe hydraulic aduator to radted ly expand 
and plastically defonn a portion of the axparulable tubular member; and 

means for displadng the adjustable expansion device upwardly relative to the 
expandable tubular member to radially e)q;>and and plastically defonn the 
remaining portion of the expandable tubular noember and a portion of the 
pr&ejcisting wellbors c^'ng thai overlaps witfi sn end of the remaining portion 
of the expandable tubular member. 



244- The system of dafm 243, further conprislng: 

means for reducing the size of the adjustable expansion device after tine portion of 
tf>e expandable tubular member has been radially expanded and plasticdily 
deformed. 

245. The system of daim 244, further OMTiprlslrg: 

means for fluididy seaBng the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the adjustable 
expansion device. 
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246. The system of daim 245, further comprising: 

means for permitting the positfon of the expandable tubular menrtier to float relative 
to the positk)nofthe hydraulic actjator after fluldkdy sealing t^^ 
expanded and pteistically deA)nned end of the expandable tubular member. 

247. The system of dalm 246, furth^- comprising: 

means fbr injecting a hardenable fluMtc seaRng material Into an annulus between the 
expandable tubular memt>er and the borehole after pernirtUng the posHton of 
the expandable tubular m^ber to float reiatrve to the position of the hydraulic 
actuator. 

248. The system of daim 246, liirther comprising: 

means for Increasing the size of the ac^ustable expansion device after permitting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

249. The system of daim 246, further comprising: 

means for displacing the ad{ustabie e)qpandon cone upwardly relative to the 

expandable tubular member to radially expand and piasUcaRy deform the 
remaWng portion of the expandable tubular member. 

250. The system of daim 249, further comprising; 

means for not pennttting the position of Hie expandable tubular member to firat 
relative to the position of the hydraulic actuator; attd 

means for displacing the adjustable expansion cone upwardly relative to the 

expandable tubular member using the hydraulic actuates to radially expand 
and ptasticatty deform the end of the remaining portion of the expandable 
tubular member that overtaps with ttie preexisting wellbore ca^ng after not 
pemiitting the position of the expandable hibular member to float relative to 
the position of the hydraulic acti^tor. 

251 • A system for radially expanding and plastically defonning a tubular member, 
comprising: 

means for positioning the tubular nr»ember within a preexisting structure; 
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means for radially expanding and plasticaBy deforming a tower portion of the tubuiar 

member to form a bell secBon; and 
means for radially expanding and plastically defonntng a pcMlion of the tubular 

member above the bell sectbn. 

252. The system of daim 251, wherein podtlonfng the tubular member v^^thin a preexisting 
stmcture apprises: 

means for lodor© flie tubular member to an expansion device, 

253- The system of dalm 252, wherein pc^oning the tubular member within a preexisting 
stmctura comprises: 

means for unlocking the tubular member from an expansion device ff the operating 
pressure within the preexisting structure exceeds a predetermined amount 

254. The system of daim 252, wherein positioning the tubular member within a preexisting 
structure comprises: 

means for untocking the tubular member irom an expansion device if the position of 
an actuator coupled to the tubular member exceeds a predetemdned amount 

255. The system of daim 251 . wherein radially expanding and plastically defamiing a 
lower portion of the tubuteir member to fomi a bell section comprises: 

means for towering an e?cpanslon device out of an end of the tubular memben and 
means for pulling the expansion device through the end of the tubular member. 

256. The system of dalm 265, wherein lowering an expansion device out of an end of the 
tubular member comprises: 

means for lowering the expansion device out of the end of the tubular member; and 
means for adjusting the size of the expansion device. 

257. The system of dalm 256. wherein the expansion device Is adjustable to a plurality of 
sizes. 

258. The system of daim 256, wherein the expansion device comprises a plurality of 
adjustable e^qsansbn devices. 
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259. The system of dalm 258. v^erein at least one of the acflustaWe expan^n devices Is 
adjustable to a plurality of si^. 

260. The system erf dalm 255, wherein means for pullir^ the expansion device through 
the end of the tubular member oon^Jftses: 

means for gripping the tubular memt)en and 

means for pulling an expansion device through an end of the tubtiar mOTt)er. 

261 . The system of claim 260, wherein means for gripping the tubular member comprises; 
means for pemiWing axial displaowient of the tubular number in a first dIrecBon; and 
means for not permitting axial displacement of the tubular member in a second 

direction. 

262. The system of daim 260, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for puffing the expandon device through the end of frie tubular member using 
an acti^tor. 

263. The system of dalm 246, wherein means far radially expandii^ and plastically 
deforming a portion of the tubular member abo\/e the bell secUon comprtses: 

means for lowering an ejcpansion device out of an ervl of the tubular memt)er, and 
means for pulling the expansion device through 9\b end of the tubular member. 

264. The system of daim 263, wherein means for lowering an expansion device out of an 
end of the tubular meml>er comprises: 

means for towering the expansion device out of the end of the tubular member^ and 
means for adjusting the ^ze of the expansion device. 

265. The system of dalm 264, wherein the expandon device feadjustabte to a plurality of 
sizes. 

266. The system of dalm 264, wherein the expansion device comprfees a plurality of 
adjustable expansion devices. 
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267. The system of dalm 266, wherein at least one of the adjustable expansion devices is 
adjustable to a pluralrty of dzes. 

268. The system of cbim 263. wheiem means for pulFing the expansion device through 
the end of the tubular member comprises: 

means for gripping me tubular member; and 

means for pulling an expareion dewoe through an end of the tubular member, 

269. The s^m of claim 268, wherein means for gripping the tubular member comprises: 
means for pemiitting ax^ displacement of tiie tubular member in a fiist direction; and 
means for not pemiitting axial displacement of the tubular member in a second 

direction. 

270. The system of dalm 268, wherein means for pulling the expansion device through 
the end of the tubular member comprises; 

means for pulling the expansion device through the end of the tubular member using 
an actuator. 

271 . The system of dalm 263, wherein means for puHing the expansion device through 
the^ and of the tubular member comprises: 

means for puliing the expansion device through the end of the tubular member using 
fluid pressure. 

27Z The system of dalm 271 . wherein means for puffing the e)qjansion device through 
the end of the tubular member using fluid pressure comprises: 

means for pressurizing an annuhjs within the tubular member at>ove the expansion 
device. 

273. The system of daim 251 , wherein means for radially expanding and pbstlcally 
defbmiing a portion of tfie tubular member above the bell sedion comprises: 
means for fluldWy sealing an end of the tububr member; and 
means for pullir^ the expansion device through the tubuter member. 
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274. The system of daim 273, wherein the expan^'on device is ad)i^tab1e. 

275. The system of daim 274. wherein the expansion device is adjustable to a pluraOty of 
sizes. 

276. The system of daim 273, wherein the expansion device comprises a pluralrty of 
acQustabfe expansion devioes. 

277. The system of daim 276, wherefr) at ieast one of the acQustable expansk>n devices Is 
acQustable to a plurslrty of sizes* 

278. The system of daim 273, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for gripping the tubular member, and 

means for pulling an expansion device through an end of the tubula- member. 

279. The system of claim 278, wherein mear^ for pulling the expansion device through 
the ertd of the tubular member oomprises: 

means for pulling the expansion device through the end of the tubular member using 
an actuator. 

280. The system of daim 273, wherein means for pulling the ejcpansion de\rtoe through 
the end of the tubular member comprises: 

means for pulBng the expan^on device through the end of the tubular member using 
fluid pressure. 

281 . The system of daim 280, wherein means for puBing tiie expansion d6\^ce through 
ttie end of the tubular member usbig fluid pressure comprises: 

means for pressurizing an annulus within the tubular member above the e)q>anslon 
device. 

28Z The system of daim 251, wherein means for radially expanding and piasticalty 

defomning a portion of the tid»uteir member above the bell section oxnprises: 

{ 
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means for overlapping the portion of the tubular member above the bdl section with 

an end of a preexisting tutuilar member; and 
means for putling an exF^r^bn deorice ttirtx^ the overlapping portions of the tubular 

member and the preexisting tutnilar member. 

283. The system of dalm 262, wherein the expansion device is adjustable. 

284. The system of dalm 283, wherein the expansion device Is adjustable to a plurality of 
sizes. 

285. The system Of daim 282, vvhorein the expansion device comprises a piurair^ 
adjustable expansion devices. 

286. The system of daim 285, wherein at least one of the acQustable expansion devices is 
adjustable to a pluraifty of sizes. 

287. The system Of daim 282, wherein means for pulBng the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member 
comprises: 

means for gripping the tubular member; and 

means for pufling the a^nsion device through tiie overiapping portions of the 
tubular member and the pre^dstlng tubular member. 

288. The system of daim 287, whertin means for pulling the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular rnember 
comprises: 

means for pulling the expansion device through the over^pplng portions of the 
tubular member and the preexisting tubular member using an actuator. 

289. The system of daim 282, wheiein means for pulling the expansion device through 
the overlapping portions of the tutnjiar mamber and the pree)dsting tubular memt}er 
comprises: 

means for pulling the expansion device through the overlapping portions of the 
tubular member and tfie preexisting tubu^r m^tUxer using Huid pressure. 
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290. The system of daim 289, wherein means for pulling the expansion device thiough 
the overlapping portions of the tubular member and th^ preexisting tubular member using 
fluid pressure comprises: 

means for pre^rizing an annuli^ within the tubidar member abovie the expansion 
device. 

291 . The system cf daim 251 , furttier comptfelng: 

means for injecting a hardenable fluldic sealing it^terllal into an annulus between the 
expandable tubular memt>^ and the pree}Qsting strudure. 

292. A system cf injecting a hardenabie fluidic sealing materral into an annuius between a 
tubular member and a preexisting structure, comprising: 

means for positioning the tutnilar member into the preexisting strxidure; 
means for sealing off an end of the tubular member; 
means for operating a valve vyithin the end of the tubular member, and 
means for injecting a t>ardenable fluidic seaBng material through the valve into the 
annuius between the tubular meinber and the preexisting structure. 

293. A system of engaging a tubular member, comprising: 

means for posKdoning a plurality of elements u4th[n the tubular nDember; and 
means for bringing the elements into engagement with the tubular member. 

294. The system of dalm 293. wherein the demits comprise: 
a fkst group of elements; and 

a second group of elerr^ts; 

wherein the first group of elements are interleaved with the second group of 
elements- 

295. The system of dalm 293, wherein means for bringing the elements Into engagerr^nt 
with tfie tubular member comprbes: 

nteans for bringing the dements Into a)dal alignment. 
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296. TTie system of dalm 293, virttereln means for bringing the elements into engagonent 
wltfi the tubular member furfrier comprtees: 

means for pivoting the elements. 

297. The system of dalm 1 89, wh^ein means for brirglng the elements Into engagement 
with the tubular member further compiises: 

mear^ for translating the elements. 

296. The system of dalm 293, wherein means for bringing the elements Into engagement 
with the tubular member further comprises: 

means for pivoting the element; and 

means for translating the elements. 

299. The system of dalm 293, wherein means for bringing the elements into engagement 
with the tubular member comprises: 

means for rotating the elements about a common a>fe. 

300. The system of daim 293, wherein means for bringing the elements Into engagement 
with the tubular member comprises: 

means for pivoting the elements about oonresponding axes; 

means for translating the elements; and 

means for rotating the elements about a common axis. 

301. The system of dafm 293, further comprising: 

means for preventing the elements from coming into engagement with the tut>ular 
member If the inside diameter of the tubular nDember Is less than a 
predetOTtiined value. 

302. The system of dalm 301 , wherein means for preventing the elements from coming 
into engagement with the tubular member if the inside dJameter of the tubular member is 
less than a predetermined value comprfees: 

means for sensing the Inside diameter of the tubular member. 

303. A system of locking a tubular member to a support member, comprising: 
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locking a lockrng element tn a position that engages an fnterior surface of the tubular 
member. 

304. TTie system of cfatm 303. fiother comprising: 

mews for contrdlabty unlocking ttie loddng element from er^agement with the tubular 
member when an operating pressure exceeds a predetenrdned amount 

305. The system of daim 303» ftirth^ comprising: 

means Ibr controllably unkxidng the locking element from engsgement with the tubular 
member when a po^n exceeds a predetermined amount 
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